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(54) LIQUID DISCHARGING DEVICE AND LIQUID DISCHARGING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To form pattern wiring without disconnection on the main surface of a recessed and 
projected printed board by printing. 

SOLUTION: When a head 3 discharges a liquid drop i from a nozzle 74a while performing scanning in a prescribed 
direction by discharging the liquid drop i in the direction of a directed line segment D which is the direction opposite to a 
scanning direction, the liquid drop i are made incident on the main surface of the printed board P almost vertically, and 
the liquid drop i is appropriately landed even near the base end part 1 12a of a projected part 1 12 on the main surface 
of the printed board P. Thus, the pattern wiring W without the disconnection is formed on the main surface of the 
recessed and projected printed board P by printing. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

A regurgitation means to have a discharge opening for making the above-mentioned liquid which the pressure which 
the pressure generating component which generates the pressure which presses the above-mentioned liquid held in 
the above-mentioned liquid room by it being prepared in the liquid room in which a liquid is held, and the two above- 
mentioned liquid rooms or more, and energy being supplied, and the two above-mentioned pressure generating 
components or more generated pressed breathe out, 

The above-mentioned discharge opening and a maintenance means to hold the object arranged in the location which 
counters, 

the principal plane of the above-mentioned object, and abbreviation - a migration means to move the above- 
mentioned regurgitation means in the predetermined direction so that the above-mentioned discharge opening may 
move in the inside of an parallel field, 

It has the discharge direction control means to which the discharge direction of the above-mentioned liquid breathed 
out from the above-mentioned discharge opening by shifting supply or timing for the different above-mentioned energy 
for the two or more above-mentioned pressure generating components, and supplying the above-mentioned energy to 
them is changed, 

The above-mentioned regurgitation means is discharge to the principal plane of the above-mentioned object about the 
above-mentioned liquid, moving in the predetermined direction with the above-mentioned migration means, 
The above-mentioned discharge direction control means is liquid regurgitation equipment which carries out the 
incidence of the above-mentioned liquid which controlled the above-mentioned energy supplied to the two or more 
above-mentioned pressure generating components, is [ direction / to which the above-mentioned regurgitation means 
moves ] making the above-mentioned liquid breathe out from the above-mentioned discharge opening in the above- 
mentioned discharge direction so that it may become an abbreviation opposite direction, and was breathed out from 
the above-mentioned discharge opening to an abbreviation perpendicular to the principal plane of the above- 
mentioned object. 
[Claim 2] 

Liquid regurgitation equipment according to claim 1 whose above-mentioned object is a printed-circuit board. 
[Claim 3] 

In the liquid regurgitation approach which carries out the regurgitation of the above-mentioned liquid to the principal 
plane of the object held from the discharge opening for making the above-mentioned liquid with which the pressure 
g enera t ec j by supplying energy to the pressure generating component arranged at two or more liquid rooms was 
prepared in the above-mentioned liquid room by making the liquid held in the above-mentioned liquid room press 
breathe out so that it might counter with the above-mentioned discharge opening, 

the principal plane of the above-mentioned object, and abbreviation, moving the above-mentioned liquid room so that 
the above-mentioned discharge opening may move in the inside of an parallel field Shift supply or timing for the 
different above-mentioned energy for the two or more above-mentioned above-mentioned gassing means, and the 
above-mentioned energy is supplied to them. The liquid regurgitation approach characterized by carrying out incidence 
of the above-mentioned liquid with which the direction to which the above-mentioned liquid room moves is making the 
above-mentioned liquid breathe out from the above-mentioned discharge opening so that it may become an 
abbreviation opposite direction, and the discharge direction of the above-mentioned liquid breathed out from the 
above-mentioned discharge opening was breathed out from the above-mentioned discharge opening to an 
abbreviation perpendicular to the principal plane of the above-mentioned object. 
[Claim 4] 

The liquid regurgitation approach according to claim 3 that the above-mentioned object is a printed-circuit board, and is 
characterized by making the principal plane of this printed-circuit board breathe out the above-mentioned liquid from 
the above-mentioned discharge opening. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 



This invention relates to the liquid regurgitation equipment and the liquid regurgitation approach of making the liquid 
pressed by the pressure which the pressure generating component generated breathe out toward an object from an 
object and the discharge opening which counters. 
[0002] 

[Description of the Prior Art] 

When forming pattern wiring which consists of conductive metals, such as copper, on an electric insulating plate in the 
printed-circuit board mounted in electronic equipment etc., a photopolymer is formed on the metal membrane formed 
all over the principal plane of an electric insulating plate, the resist pattern which consists of a desired circuit pattern by 
giving a photolithography technique to this photopolymer is formed, and pattern wiring is formed by using this resist 
pattern as a mask and etching a metal membrane. And by such formation approach of pattern wiring, there is also a 
process at which various processes, such as preparation of a photopolymer membrane formation stroke and a circuit 
pattern mask, an exposure stroke, a development stroke, and etching processing, are required, and a troublesome 
activity is done on inside, for example, and the manufacture yield may worsen. 
[0003] 

So, recently, its attention is paid to the technique which forms pattern wiring, an easy semiconductor circuit, etc. on an 
electric insulating plate, without doing a troublesome activity which was mentioned above by using liquid regurgitation 
equipment etc. Specifically, its attention is paid to the technique which forms pattern wiring using the printer equipment 
of the ink jet method which can miniaturize a low running cost and equipment (see the patent reference 1). 
[0004] 

With the printer equipment using this ink jet method For example, one of the liquid rooms established in the head chip 
is supplied from the cartridge with which two or more sorts of liquids were filled up, respectively. [ two or more ] The 
liquid supplied to the liquid room is heated by the exoergic resistor arranged in the liquid interior of a room. The liquid 
on an exoergic resistor is made to generate air bubbles, make it breathe out as a drop, an object is made to reach the 
target, and an object is made to print an image, an alphabetic character, etc. from the minute discharge opening in 
which the liquid was prepared by energy in case these air bubbles broken and disappear at each liquid room, the 
principal plane of the object with which a drop reaches the target the head section equipped with the head chip which it 
is equipped [ chip ] with a cartridge and makes a drop breathe out into the printer equipment of an ink jet method, and 
abbreviation -- there is printer equipment of the serial mold which breathe out a drop and an object is made to reach 
from a discharge opening, making it move so that a discharge opening may be continuously located in an parallel field. 
[0005] 

And it is made to reach the target and this serial type of printer equipment prints a drop to the principal plane of an 
object by the regurgitation and repeating this, while the head section moves to the object currently held in the 
discharge opening of a head chip, and the location which counters in the predetermined direction. 
[0006] 

Pattern wiring is formed in the principal plane of an electric insulating plate by carrying out the regurgitation of the drop 
concretely, so that it may become a desired circuit pattern from the discharge opening of a head chip at the principal 
plane of the electric insulating plate which serves as a regurgitation object while equipping the head section with the 
cartridge filled up with the liquid which dissolved conductor material etc. beforehand and moving this head section 
when forming pattern wiring using the printer equipment of a serial mold. That is, pattern wiring is printed by the 
principal plane of an electric insulating plate. 
[0007] 

Thus, since a production process is simplified and the same pattern wiring can be formed by few manufacturing 
installations compared with forming pattern wiring using a photolithography technique when pattern wiring is formed 
using the printer equipment of a serial mold for example, improvement and low-cost-izing of the manufacture yield can 
be attained. 
[0008] 

[Patent reference 1] 

JP,2002-324966,A 

[0009] 

[Problem(s) to be Solved by the Invention] 

By the way, by the formation approach of pattern wiring using the printer equipment of a serial mold, when forming 
pattern wiring in the principal plane of a multilayer printed circuit board, for example, it becomes difficult for the 
irregularity of pattern wiring formed in the lower layer to appear also in the principal plane in which pattern wiring of the 
maximum upper layer is made to form, and to form pattern wiring appropriately. That is, by this approach, it is difficult 
for an irregular principal plane to print pattern wiring appropriately with the printer equipment of a serial mold, and there 
is a possibility that snapping pattern wiring may be formed. 



[0010] 

Even if the head section 200 breathes out Drop i from a discharge opening 201 to an abbreviation perpendicular to a 
printed-circuit board 202 as this shows drawing 22 (A) and drawing 22 (B) for example The oriented segment X 
generated in the migration direction of the head section 200 when moving Drop i by discharge and moving the head 
section 200 at the rate of predetermined while the head section 200 moves in the direction shown by the drawing 22 
(A) and drawing 22 (B) Nakaya mark S It is because Drop i is breathed out from a discharge opening 201 in the 
direction of the oriented segment Z which made the oriented segment Y which produces Drop i from a discharge 
opening 201 in the discharge direction of the drop i at the time of making an abbreviation perpendicular breathe out at 
the rate of predetermined compound. 
[0011] 

The drop i breathed out from the head section 200 by this To principal plane 202a of a printed-circuit board 202, 
incidence will be carried out aslant and an oriented segment Z and an almost same direction will be reached. For 
example, the discharge opening 201, From the point T which connects corner 204b of the opposite side with an 
oriented segment Z to end face section 204a of the heights 204 by the pattern wiring 203 formed in the lower layer, 
and is made into principal plane 202a from principal plane 202a, the range by the side of heights 204, That is, it 
becomes difficult for heights 204 the very thing to serve as a shelter, and to reach the target near the end face section 
204a of heights 204. That is, it becomes difficult to reach the target near the end face section 204a by the side of the 
back in the heights 204 which approach the head section 200 which moves from being breathed out toward the heights 
204 approaching the head section 200 which will move if the drop i breathed out from the head section 200 is put in 
another way toward an oriented segment Z. 
[0012] 

When Drop i is made to breathe out by rate 10 m/sec from a discharge opening 201 concretely, moving the head 
section 200 in the predetermined direction by rate 1 m/sec, Drop i will be breathed out after Drop i has leaned about 
5.7 degrees of regurgitation include angles breathed out from a discharge opening 201 in the migration direction of the 
head section 200 to an abbreviation perpendicular direction. And if the heights 204 which set height to about 100 
micrometers are in principal plane 202a of a printed-circuit board 202 in this case, it will become difficult to make Drop i 
reach the range of about 10 micrometers from end face section 204a by the side of the back of the heights 204 
approaching the head section 200 which moves. 
[0013] 

Therefore, by this approach, it will become difficult to narrow distance between pattern wiring 203 adjacent comrades, 
the degree of integration of the pattern wiring 203 will fail, and enlargement and the problem of carrying out a cost rise 
will arise [ a printed-circuit board 202 ]. 
[0014] 

Such fault can solve the head section 200 by making it go once [ at least ] or more. Namely, as are shown in drawing 
22 (A), and Drop i is made to reach the target near the end face section 204a of the near side of the heights 204 which 
approach on an outward trip and it is shown in drawing 22 (B), the head section 200 It becomes possible to make Drop 
i reach the target all over principal plane 202of printed-circuit board 202 a by making Drop i reach the target near the 
end face section 204a of the near side of the heights 204 which approach in a return trip (i.e., end face section 204a by 
the side of the back of the heights 204 in an outward trip near). 
[0015] 

However, since it is necessary to form namely, print with high precision so that the head section 200 may be made to 
go once or more in this case and the pattern wiring 203 may not shift in an outward trip and a return trip, the 
manufacture yield will fall. Moreover, there is also a problem that the time amount concerning printing the pattern wiring 
203 by going and coming back to the head section 200 once or more in this case becomes long, or the amount of the 
liquid which prints the pattern wiring 203 increases. 
[0016] 

Then, this invention aims at offering outstanding liquid regurgitation equipment and the outstanding liquid regurgitation 
approach with possible making a liquid reach the target suitable also for the field which is proposed in view of such the 
conventional actual condition, and shortens the time amount concerning printing, and is irregular. 
[0017] 

[Means for Solving the Problem] 

The liquid regurgitation equipment concerning this invention which attains the purpose mentioned above The pressure 
generating component which generates the pressure which presses the liquid held in the liquid room by it being 
prepared in the liquid room in which a liquid is held, and two liquid rooms or more, and energy being supplied, A 
regurgitation means to have a discharge opening for making the liquid which the pressure which two or more pressure 
generating components generated pressed breathe out, a discharge opening, a maintenance means to hold the object 



arranged in the location which counters, the principal plane of an object, and abbreviation ~ with a migration means to 
move a regurgitation means in the predetermined direction so that a discharge opening may move in the inside of an 
parallel field It has the discharge direction control means to which the discharge direction of the liquid breathed out 
from a discharge opening by shifting supply or timing for different energy for two or more pressure generating 
components, and supplying energy to them is changed. A regurgitation means a liquid to the principal plane of an 
object, moving in the predetermined direction with a migration means Discharge, It is making a liquid breathe out from 
a discharge opening so that a discharge direction control means may control the energy supplied to two or more 
pressure generating components and the direction to which a regurgitation means moves may make a discharge 
direction an abbreviation opposite direction. It is characterized by carrying out incidence of the liquid breathed out from 
the discharge opening to an abbreviation perpendicular to the principal plane of an object 
[0018] 

With this liquid regurgitation equipment, since the incidence of the liquid breathed out from the discharge opening can 
be carried out to an abbreviation perpendicular to the principal plane of an object, the principal plane of an object can 
be reached in a liquid at abbreviation homogeneity, because the regurgitation means which carries out the 
regurgitation of the liquid makes an abbreviation opposite direction breathe out with the direction to which a 
regurgitation means moves a liquid, moving in the predetermined direction. 
[0019] 

The liquid regurgitation approach concerning this invention is making the liquid with which the pressure generated by 
supplying energy to the pressure generating component arranged at two or more liquid rooms was held in the liquid 
room press. It is the liquid regurgitation approach which carries out the regurgitation of the liquid to the principal plane 
of the object held from the discharge opening for making the liquid prepared in the liquid room breathe out so that it 
might counter with a discharge opening, the principal plane of an object, and abbreviation, moving a liquid room so that 
a discharge opening may move in the inside of an parallel field Shift supply or timing for different energy for two or 
more gassing means, and energy is supplied to them. The direction to which a liquid room moves is making a liquid 
breathe out from a discharge opening so that it may become an abbreviation opposite direction, and the discharge 
direction of the liquid breathed out from a discharge opening is characterized by carrying out incidence of the liquid 
breathed out from the discharge opening to an abbreviation perpendicular to the principal plane of an object. 
[0020] 

In this liquid regurgitation with the direction to which a liquid room moves, since incidence of the liquid breathed 
out from the discharge opening can be carried out to an abbreviation perpendicular to the principal plane of an object 
and the principal plane of an object can be reached in a liquid by making an abbreviation opposite direction breathe out 
a liquid from a discharge opening at abbreviation homogeneity, it can prevent that the non-reached the target section 
of a liquid is made to the principal plane of an object. 
[0021] 

[Embodiment of the Invention] 

Hereafter, the liquid regurgitation equipment with which this invention was applied is explained with reference to a 
drawing. The liquid regurgitation equipment 1 shown in drawing 1 forms the pattern wiring W of discharge and a 
request for the electric conduction coating liquid 2 which contains an electrical conducting material called conductive 
metals, such as copper, etc. as opposed to printed circuit board P used as a liquid regurgitation object by printing. 
Moreover, this liquid regurgitation equipment 1 is the so-called serial type of printer equipment which prints the pattern 
wiring W to printed circuit board P by breathing out electric conduction coating liquid 2 from the head section 3, making 
the head section 3 which carries out the regurgitation of the electric conduction coating liquid 2 scan in the direction of 
a print span of printed circuit board P. 
[0022] 

this liquid regurgitation equipment 1 - the principal plane of printed circuit board P, and abbreviation - it has the head 
section 3 which carries out the regurgitation of the electric conduction coating liquid 2 while scanning the inside of an 
parallel field in the direction of a print span of printed circuit board P, and the body 4 of equipment with which this head 
section 3 was mounted. The coating liquid cartridge 5 from which the head section 3 in liquid regurgitation equipment 1 
serves as a source of supply of electric conduction coating liquid 2 is removable. And with liquid regurgitation 
equipment 1 , it is exchangeable considering the removable coating liquid cartridge 5 as an article of consumption to 
the head section 3. 
[0023] 

The head section 3 is supported for a cantilever condition by the scan rail 6 which extends in the scanning direction of 
the head section 3 shown in the conveyance direction shown by the drawing 1 Nakaya mark A of printed circuit board 
P by the drawing 1 Nakaya mark B which carries out an abbreviation rectangular cross, enabling free support and free 
sliding, and both-way migration carries out to a scanning direction in liquid regurgitation equipment 1 by the driving belt 



7 driven in the direction which carries out an abbreviation rectangular cross in the conveyance direction of printed 

circuit board P. 

[0024] 

In liquid regurgitation equipment 1 , conveyance of printed circuit board P is performed because the conveyance rollers 
8a and 8b of the pair prepared in the upstream and the downstream of the conveyance direction of printed circuit board 
P, respectively on the basis of the regurgitation location of the electric conduction coating liquid 2 of the head section 3, 
and 9a and 9b rotate to an opposite direction mutually where printed circuit board P is pinched. 
[0025] * 

Such liquid regurgitation equipment 1 is held in the regurgitation location of the electric conduction coating liquid 2 of 
the head section 3, and the location which counters by the conveyance rollers 8a and 8b of a pair, and 9a and 9b. The 
circuit pattern inputted from information processors, such as a personal computer, in the principal plane top of printed 
circuit board P conveyed by the head section 3 being scanned in the direction which carries out the abbreviation 
rectangular cross of the electric conduction coating liquid 2 with the conveyance direction of printed circuit board P with 
discharge is printed to the principal plane of printed circuit board P. And liquid regurgitation equipment 1 is discharged 
from exhaust port 4a prepared in the side face in which it is located in the conveyance direction of printed circuit board 
P of the body 4 of equipment, in printed circuit board P by which the desired circuit pattern etc. was printed. 
[0026] 

As shown in the drawing 1 Nakaya mark C, it is equipped with the head section 3 which prints to printed circuit board P 
from the top-face side of the body 4 of equipment, and it prints by breathing out electric conduction coating liquid 2 to 
printed circuit board P conveyed by the conveyance rollers 8a and 8b of a pair, and 9a and 9b. Then, the coating liquid 
cartridge 5 made more nearly removable than the head section 3 which constitutes first the liquid regurgitation 
equipment 1 mentioned above, and this head section 3 is explained with reference to a drawing. 
[0027] 

This head section 3 particle-izes minutely the electric conduction coating liquid 2 containing electrical conducting 
materials, such as conductive metals, such as copper, by for example, the electric thermal-conversion type or electric 
machine transformation, makes electric conduction coating liquid 2 liquid drop-like voice, and sprays it on recorded 
lifters, such as discharge and printed circuit board P. Concretely, the head section 3 has the body section 31, as shown 
in drawing 2 , and this body section 31 is equipped with the coating liquid cartridge 5 which is the container with which 
it filled up with electric conduction coating liquid 2. 
[0028] 

The coating liquid cartridge 5 removable in the head section 3 has the cartridge body 11 fabricated by carrying out 
injection molding of the resin ingredients, such as polypropylene which has reinforcement and ink-proof nature, etc., as 
shown in drawing 2 . This cartridge body 1 1 is a container which is formed in the shape of an abbreviation rectangle, 
and stores electric conduction coating liquid 2 in the interior. 
[0029] 

On the cartridge body 11 which constitutes the coating liquid cartridge 5, concretely The coating liquid hold section 12 
which holds electric conduction coating liquid 2, and the coating liquid feed zone 13 which supplies electric conduction 
coating liquid 2 to the body section 31 of the coating liquid hold section 12 to the head section 3, The external free 
passage hole 14 which incorporates air in the coating liquid hold section 12 from the exterior, and the air installation 
way 15 which introduces the air incorporated from the external free passage hole 14 in the coating liquid hold section 
12, The reservoir section 16 which stores electric conduction coating liquid 2 temporarily between the external free 
passage hole 14 and the air installation way 15, The seal 17 which prevents the liquid spill from the external free 
passage hole 14 to the exterior, and the stop projected part 18 and the engagement step 19 for stopping the coating 
liquid cartridge 5 in the body section 31, The residue detecting element 20 for detecting the residue of the electric 
conduction coating liquid 2 in the coating liquid hold section 12 and the engagement projected part 21 for identifying 
whether it is equipped with the coating liquid cartridge 5 are formed. 
[0030] 

The coating liquid hold section 12 is formed in the shape of an abbreviation rectangle, and forms the space for holding 

electric conduction coating liquid 2 with an airtight high ingredient. 

[0031] 

The coating liquid feed zone 13 is formed in the bottom abbreviation center section of the coating liquid hold section 12. 
This coating liquid feed zone 13 is the coating liquid hold section 12 and the nozzle of an abbreviation projecting shape 
which was open for free passage, and connects the coating liquid cartridge 5 and the body section 31 by carrying out 
fitting to the connection 37 of the body section 31 which the tip of this nozzle mentions later. 
[0032] 

Feed hopper 13b which supplies electric conduction coating liquid 2 to base 13a of the coating liquid cartridge 5 was 



prepared, and the coating liquid feed zone 13 is equipped with valve 13c which opens and closes feed hopper 13b to 
this base 13a, coil-spring 13d which energizes valve 13c in the direction which feed hopper 13b blockades, and closing 
motion pin 13e which open and close valve 13c, as shown in drawing 3 and drawing 4 . 13d of feed hoppers which 
- supply the electric conduction coating liquid 2 connected to the connection 37 of the body section 31 is energized and 
blockaded in the phase before the body section 31 of the head section 3 is equipped with the coating liquid cartridge 5 
in the direction in which valve 13c closes 13d of feed hoppers according to the coil-spring 13d energization force which 
is an energization member, as shown in drawing 3 . And if the body section 31 is equipped with the coating liquid 
cartridge 5, as shown in drawing 4 , closing motion pin 13e will be pushed up in the direction opposite to the 
energization direction of 13d of coiled spring shown by the drawing 4 Nakaya mark D by the upper part of the 
connection 37 of the body section 31 which constitutes the head section 3. Thereby, closing motion pin 13e pushed up 
resists the coil-spring 13d energization force, pushes up valve 13c, and opens feed hopper 13b. Thus, it connects with 
the connection 37 of the head section 3, and the coating liquid feed zone 13 of the coating liquid cartridge 5 opens the 
coating liquid hold section 12 and the coating liquid reservoir section 51 for free passage, and will be in the condition 
which can supply the electric conduction coating liquid 2 to the coating liquid reservoir section 51. 
[0033] 

Moreover, when drawing out the coating liquid cartridge 5 from the connection 37 by the side of the head section 3 (i.e., 
when removing the coating liquid cartridge 5 from the applied part 32 of the head section 3), it depends and pushes up 
to closing motion pin 1 3e of valve 1 3c, and a condition is canceled, and valve 1 3c moves in the coil-spring 1 3d 
energization direction, and blockades feed hopper 13b. Even if it is in the condition that the point of the coating liquid 
feed zone 13 has turned to the lower part by this just before equipping the body section 31 with the coating liquid 
cartridge 5, it can prevent that the electric conduction coating liquid 2 in the coating liquid hold section 12 leaks. 
Moreover, since valve 13c blockades feed hopper 13b immediately when the coating liquid cartridge 5 is drawn out 
from the body section 31 , it can prevent that electric conduction coating liquid 2 leaks from the tip of the coating liquid 
feed zone 13. 
[0034] 

As shown in drawing 2 , the external free passage hole 14 is formed in the center of top-face abbreviation the top face 
of the cartridge body 1 1 which is the location which faces outside at the time of wearing to an applied part 32, and here 
so that it is the bleeder which incorporates air in the coating liquid hold section 12 from the exterior of the coating liquid 
cartridge 5, and the exterior may be overlooked and the open air can be incorporated, also when the applied part 32 of 
the body section 31 is equipped with the coating liquid cartridge 5. The external free passage hole 14 incorporates 
from the exterior the air of the part equivalent to the part to which the electric conduction coating liquid 2 in the coating 
liquid hold section 12 decreased in the coating liquid cartridge 5, when the body section 31 is equipped with the coating 
liquid cartridge 5 and electric conduction coating liquid 2 flows down from the coating liquid hold section 12 to the body 
section 31 side. 
[0035] 

The air installation way 15 opens the coating liquid hold section 12 and the external free passage hole 14 for free 
passage, and introduces the air incorporated from the external free passage hole 14 in the coating liquid hold section 
12. When the body section 31 is equipped with this coating liquid cartridge 5, even if electric conduction coating liquid 2 
is supplied to the body section 31 of the head section 3, the electric conduction coating liquid 2 in the coating liquid 
hold section 12 decreases and the interior will be in a reduced pressure condition by this Since air is introduced into 
the coating liquid hold section 12 by the air installation way 15, an internal pressure is maintained at equilibrium by the 
coating liquid hold section 12, and can supply electric conduction coating liquid 2 to it suitable for the body section 31. 
[0036] 

The reservoir section 16 is formed between the external free passage hole 14 and the air installation way 15, and when 
electric conduction coating liquid 2 leaked and comes out from the air installation way 15 which is open for free 
passage in the coating liquid hold section 12, it stores electric conduction coating liquid 2 temporarily so that it may not 
flow out outside suddenly. 
[0037] 

This reservoir section 16 is formed in the abbreviation rhombus which made the diagonal line of the shorter one the 
abbreviation perpendicular direction to the principal plane of printed circuit board P, establishes the air installation way 
15 in the crowning located in the bottom side of the coating liquid hold section 12, i.e., the bottom on the diagonal line 
of the shorter one, and enables it to return again the electric conduction coating liquid 2 which advanced from the 
coating liquid hold section 12 to the coating liquid hold section 12. Moreover, the reservoir section 16 forms the 
external free passage hole 14 in the crowning by the side of the bottom on the diagonal line of the shorter one, and 
from the external free passage hole 14, the electric conduction coating liquid 2 which advanced from the coating liquid 
hold section 12 is [ the section ] outside leakage-hard, and makes it it. 



[0038] 

A seal 17 is a member which blockades the external free passage hole 14, and the electric conduction coating liquid 2 
to which electric conduction coating liquid 2 has flowed backwards even to the external free passage hole 14 prevents 
leaking to the exterior of the coating liquid cartridge 5. For this reason, the seal 17 is formed with the ingredient which 
has water repellence which does not penetrate electric conduction coating liquid 2 at least. And this seal 17 exfoliates 
at the time of use, and enables it to fill up the open air at any time in the coating liquid hold section 1 2 from the open air 
free passage hole 14 according to the amount of the coating liquid used. 
* [0039] 

The stop projected part 18 is a projected part prepared in the side face of the coating liquid cartridge 5 one place, and 
engages with engagement hole 34a formed in the latch lever 34 of the body section 31 of the head section 3. While 
this stop projected part 18 is formed at a flat surface as for which a top face carries out an abbreviation rectangular 
cross to the side face of the coating liquid hold section 1 2, the inferior surface of tongue is formed so that it may incline 
toward a top face from a side face. 
[0040] 

The engagement step 19 is formed in the upper part of the side face of the opposite side of the side face in which the 
stop projected part 1 8 of the coating liquid cartridge 5 was formed, the other end of inclined plane 1 9a which the 
engagement step 19 touches in the top face and end of the cartridge body 11, and this inclined plane 19a, and the side 
face of another side - continuing - a top face and abbreviation - it consists of parallel flat-surface 19b. The coating 
liquid cartridge 5 is formed so that the height of the side face in which flat-surface 19b was prepared may become 
lower one step than the top face of the cartridge body 1 1 by the engagement step 19 being formed, and it engages 
with the piece 33 of engagement of the body section 31 by this step. When inserted in the applied part 32 of the head 
section 3, the engagement step 1 9 is formed in the side face of insertion one end, is engaging with the piece 33 of 
engagement by the side of the applied part 32 of the head section 3, and turns into the rotation supporting-point 
section at the time of equipping an applied part 32 with the coating liquid cartridge 5. 
[0041] 

The residue detecting element 20 is formed in the side face in which the engagement step 19 of the coating liquid 
cartridge 5 was formed. It has a contact member equipped with the detection pin of the pair by which the residue 
detecting element 20 is ****(ed) in the coating liquid hold section 12, and the contact electrically connected with the 
coating liquid residue detecting element 36 of the head section 3 when the applied part 32 of the head section 3 is 
equipped with the coating liquid cartridge 5, and three steps of this contact member are installed in the height direction 
of the side face of the cartridge body 1 1 plurality and here. Since electric conduction coating liquid 2 has conductivity, 
when the detection pin of the pair ****(ed) in the coating liquid hold section 12 is immersed in electric conduction 
coating liquid 2, an electric resistance value becomes small, and electric resistance becomes high when not immersed 
in electric conduction coating liquid 2. Namely, in the coating liquid hold section 12, when electric conduction coating 
liquid 2 is full, it is immersed at electric conduction coating liquid 2, and all detection pins will be in the condition that an 
electric resistance value is low, altogether. And electric conduction coating liquid 2 takes for using it, and the electric 
resistance value of a detection pin becomes high sequentially from the upper stage. By this, the residue detecting 
element 20 can detect the coating liquid residue in the coating liquid hold section 12. In addition, it is not limited to 
three steps, the number of the terminal assemblies prepared in the height direction of the coating liquid hold section 12 
two, and when performing more exact residue detection, it should just increase this number of stages further. 
[0042] 

By the way, the cartridge body 1 1 which constitutes the coating liquid cartridge 5 serves as the engagement field 22 
where the base side in which the coating liquid feed zone 13 was formed engages with the applied part 32 prepared in 
the head section 3. And the engagement projected part 21 for identifying whether it is equipped with the coating liquid 
cartridge 5 by jointing with the engagement crevice 23 is formed in a part of engagement field 22 22, i.e., the 
engagement field of the cartridge body 1 1 . 
[0043] 

Next, the head section 3 equipped with the coating liquid cartridge 5 which contained the electric conduction coating 

liquid 2 constituted as mentioned above is explained. 

[0044] 

The head section 3 has the body section 31, as shown in drawing 2 and drawing 5 . In this body section 31 The applied 
part 32 equipped with the coating liquid cartridge 5, and the piece 33 of engagement and latch lever 34 which fix the 
coating liquid cartridge 5, The energization member 35 which energizes the coating liquid cartridge 5 in the direction of 
ejection, and the coating liquid residue detecting element 36 which detects the coating liquid residue in the coating 
liquid cartridge 5, The connection 37 to which it connects with the coating liquid feed zone 13, and electric conduction 
coating liquid 2 is supplied, It has the coating liquid detecting elements 38 and 39 which detect the existence of the 



electric conduction coating liquid 2 in a connection 37, the rail hole 40 with which the scan rail 6 is engaged, the belt 
stop section 41 which makes a driving belt 7 stop the body section 31, and the head chip 42 which carries out the 
regurgitation of the electric conduction coating liquid 2. 
[0045] 

The applied part 32 equipped with the coating liquid cartridge 5 is formed in the shape of an abbreviation concave 
considering a top face as insertion-and-detachment opening of the coating liquid cartridge 5 so that it may be equipped 
with the coating liquid cartridge 5, and the coating liquid cartridge 5 is contained by this crevice. Thereby, receipt 
wearing of the coating liquid cartridge 5 is carried out at the body section 31 . 
[0046] 

The piece 33 of engagement is formed in the opening edge of an applied part 32 at which it is equipped with the 
coating liquid cartridge 5 as mentioned above, this piece 33 of engagement - the scan rail 6 and abbreviation it is 
prepared in one side of the edge of the parallel applied part 32, and engages with the engagement step 19 of the 
coating liquid cartridge 5. As the coating liquid cartridge 5 inserts the engagement step 19 side aslant into an applied 
part 32 as an insertion edge and rotates the side in which the engagement step 19 of the coating liquid cartridge 5 is 
not formed to an applied part 32 side by using the engagement location of the engagement step 19 and the piece 33 of 
engagement as the rotation supporting point, an applied part 32 can be equipped with it. By this, the coating liquid 
cartridge 5 abolishes that the residue detecting element 20 prepared in the side face which can equip an applied part 
32 easily and serves as an insertion edge is worn with the side face of the body section 31 , and is aiming at protection 
of the residue detecting element 20. 
[0047] 

what a latch lever 34 bends a flat spring and is formed - it is - the piece 33 of engagement of an applied part 32 - 
receiving - the side face 6 of the opposite side, i.e., a scan rail, and abbreviation -- it is prepared in another side of the 
edge of the parallel applied part 32. The end face section is prepared in the base side of an applied part 32 in one, a 
latch lever 34 is formed in the direction as for which a tip side carries out contiguity alienation to the edge of this 
applied part 32 so that elastic displacement may be carried out, and engagement hole 34a is formed in the tip side. It is 
made for the coating liquid cartridge 5 with which elastic displacement was carried out, engagement hole 34a engaged 
with the stop projected part 18 of the coating liquid cartridge 5, and the applied part 32 was equipped not to have 
dedropping than an applied part 32 as for a latch lever 34 at the same time an applied part 32 is equipped with the 
coating liquid cartridge 5. 
[0048] 

On the base by the side of the side face corresponding to the engagement step 19 of the coating liquid cartridge 5, the 
energization member 35 bends the flat spring energized in the direction from which the coating liquid cartridge 5 is 
removed, and is prepared. The energization member 35 is an ejection member which energizes the coating liquid 
cartridge 5 with which has the crowning formed by bending, carries out elastic displacement in the direction which 
carries out contiguity alienation to a base, and presses the base of the coating liquid cartridge 5 in the crowning, and 
the applied part 32 is equipped in the direction removed from an applied part 32. The energization member 35 
discharges the coating liquid cartridge 5 from an applied part 32, when the engagement condition of engagement hole 
34a of a latch lever 34 and the stop projected part 18 is canceled. 
[0049] 

When the residue of the electric conduction coating liquid 2 in the coating liquid cartridge 5 is detected gradually and 
an applied part 32 is equipped with the coating liquid cartridge 5, the coating liquid residue detecting element 36 
contacts the residue detecting element 20 installed in the height direction of the side face in the coating liquid cartridge 
5, and is connected electrically. When it is pressed by the energization member which is energized to the coating liquid 
cartridge 5 side and which is not illustrated and is equipped with the coating liquid cartridge 5, the coating liquid residue 
detecting element 36 is stuck by the residue detecting element 20 of the coating liquid cartridge 5, and is certainly 
connected with the residue detecting element 20 electrically. 
[0050] 

When an applied part 32 is equipped with the coating liquid cartridge 5, the connection 37 to which the coating liquid 
feed zone 13 of the coating liquid cartridge 5 is connected is formed near the abbreviation center of an applied part 32. 
This connection 37 serves as a coating liquid supply way which supplies electric conduction coating liquid 2 to the 
head chip 42 which carries out the regurgitation of the electric conduction coating liquid 2 prepared in the base of the 
body section 31 from the coating liquid feed zone 13 of the coating liquid cartridge 5 with which the applied part 32 was 
equipped. 
[0051] 

Concretely, the connection 37 has the seal member 52 which carries out the seal of the coating liquid reservoir section 
51 which accumulates the electric conduction coating liquid 2 supplied from the coating liquid cartridge 5, and the 



coating liquid feed zone 13 connected with a connection 37, the filter 53 from which the impurity in electric conduction 
coating liquid 2 is removed, and the valve system 54 which open and close the supply way by the side of the head chip 
42, as shown in drawing 6 . 
[0052] 

The coating liquid reservoir section 51 is the space section which accumulates the electric conduction coating liquid 2 
which is connected with the coating liquid feed zone 13, and is supplied from the coating liquid cartridge 5. 
[0053] 

The seal member 52 is a member prepared in the upper limit of the coating liquid reservoir section 51 , and when the 
coating liquid feed zone 13 of the coating liquid cartridge 5 is connected to the coating liquid reservoir section 51 of a 
connection 37, it seals between the coating liquid reservoir section 51 and the coating liquid feed zones 13 so that 
electric conduction coating liquid 2 may not leak outside. 
[0054] 

A filter 53 removes contaminants mixed in electric conduction coating liquid 2 at the time of attachment and 
detachment of the coating liquid cartridge 5 etc., such as dust and dust, and is prepared below the coating liquid 
detecting elements 38 and 39. 
[0055] 

The coating liquid inflow way 61 to which electric conduction coating liquid 2 is supplied from the coating liquid 
reservoir section 51 as a valve system 54 is shown in drawing 7 and drawing 8 , The coating liquid room 62 where 
electric conduction coating liquid 2 flows from the coating liquid inflow way 61, and the coating liquid outflow way 63 
which flows electric conduction coating liquid 2 out of the coating liquid room 62, The opening 64 in which the coating 
liquid room 62 was established between the coating liquid inflow way 61 side and the coating liquid outflow way 63 side, 
It has the diaphragm 69 connected with the valve 65 which opens and closes opening 64, the energization member 66 
which energizes a valve 65 in the direction which opening 64 blockades, the negative pressure stretching screw 67 
which adjusts the strength of the energization member 66, a valve 65 and the valve shaft 68 connected, and the valve 
shaft 68. 
[0056] 

The coating liquid inflow way 61 is a supply way which connects the electric conduction coating liquid 2 in the coating 
liquid hold section 12 of the coating liquid cartridge 5 with the head chip 42 with the coating liquid hold section 12 
possible [ supply ] through the coating liquid reservoir section 51 . The coating liquid inflow way 61 is formed from the 
base side of the coating liquid reservoir section 51 to the coating liquid room 62. The coating liquid room 62 is the 
space section which makes the abbreviation rectangular parallelepiped formed united with the coating liquid inflow way 
61, the coating liquid outflow way 63, and opening 64, and electric conduction coating liquid 2 flows from the coating 
liquid inflow way 61 , and it flows electric conduction coating liquid 2 out of the coating liquid outflow way 63 through 
opening 64. The coating liquid outflow way 63 is a supply way which electric conduction coating liquid 2 was supplied 
through opening 64 from the coating liquid room 62, and was further connected with the head chip 42. The coating 
liquid outflow way 63 has extended from the base side of the coating liquid room 62 even to the head chip 42. 
[0057] 

A valve 65 is a valve which blockades opening 64 and divides the coating liquid inflow way 61 and coating liquid 
outflow way 63 side, and is arranged in the coating liquid room 62. A valve 65 moves up and down with the 
energization force of the energization member 66, the stability of the diaphragm 69 connected through the valve shaft 
68, and the negative pressure of the electric conduction coating liquid 2 by the side of the coating liquid outflow way 63. 
When located in a lower limit, a valve 65 blockades opening 64 so that the coating liquid inflow way 61 and coating 
liquid outflow way 63 side may be separated for the coating liquid room 62, and intercepts supply of electric conduction 
coating liquid 2 on the coating liquid outflow way 63. A valve 65 enables supply of electric conduction coating liquid 2 to 
the head chip 42, without intercepting the coating liquid inflow way 61 and coating liquid outflow way 63 side for the 
coating liquid room 62, when the energization force of the energization member 66 is resisted and it is located in upper 
limit. In addition, although the quality of the material which constitutes a valve 65 does not ask the class, it is formed of 
a rubber elasticity object and the so-called elastomer in order to secure obstructive [ high ]. 
[0058] 

The energization member 66 is a compression spring etc., connects the negative pressure stretching screw 67 and a 
valve 65 between the top face of a valve 65, and the top face of the coating liquid room 62, and energizes them in the 
direction in which opening 64 blockades a valve 65 according to the energization force. The negative pressure 
stretching screw 67 is a screw which adjusts the energization force of the energization member 66, and it enables it to 
adjust the energization force of the energization member 66 by adjusting the negative pressure stretching screw 67. 
Thereby, although the negative pressure stretching screw 67 is mentioned later for details, it can adjust the negative 
pressure of the electric conduction coating liquid 2 which operates the valve 65 which opens and closes opening 64. 



[0059] 

The valve shaft 68 is a shaft prepared so that the valve 65 connected to the end and the diaphragm 69 connected to 
the other end might be connected and it might exercise. A diaphragm 69 is the thin elastic plate connected to the other 
end of the valve shaft 68. This diaphragm 69 meets with the open air, and also serves as one principal plane by the 
side of the coating liquid outflow way 63 of the coating liquid room 62 from a principal plane, and carries out elastic 
displacement with atmospheric pressure and the negative pressure of electric conduction coating liquid 2 at the open 
air and coating liquid outflow way 63 side. 
[0060] 

In the above valve systems 54, as shown in drawing 7 , it is pressed so that a valve 65 may blockade the opening 64 of 
the coating liquid room 62 according to the energization force of the energization member 66, and the energization 
force of a diaphragm 69. And if the negative pressure of the electric conduction coating liquid 2 of the coating liquid 
room 62 by the side of the opening coating liquid outflow way 63 divided into 64 increases when electric conduction 
coating liquid 2 is breathed out from the head chip 42, as shown in drawing 8 , a diaphragm 69 will be pushed up by 
the negative pressure of electric conduction coating liquid 2 with atmospheric pressure, and a valve 65 will be resisted 
and made the energization force of the energization member 66 with the valve shaft 68. At this time, the opening 64 of 
the coating liquid inflow way 61 side of the coating liquid room 62, the coating liquid outflow way 63 side, and a 
between is opened wide, and electric conduction coating liquid 2 is supplied to the coating liquid outflow way 63 side 
from the coating liquid inflow way 61 side, and the negative pressure of electric conduction coating liquid 2 - falling - a 
diaphragm 69 it reduces so that the coating liquid room 62 may blockade a valve 65 with the valve shaft 68 
according to the energization force of return and the energization member 66 in the original configuration by stability. If 
the negative pressure of electric conduction coating liquid 2 increases whenever it carries out the regurgitation of the 
electric conduction coating liquid 2 by the valve system 54 as mentioned above, above-mentioned actuation will be 
repeated. 
[0061] 

Moreover, although the electric conduction coating liquid 2 in the coating liquid hold section 12 will decrease in this 
connection 37 if the electric conduction coating liquid 2 in the coating liquid hold section 12 is supplied to the coating 
liquid room 62, the open air enters in the coating liquid cartridge 5 from the air installation way 15 at this time. The air 
which entered in the coating liquid cartridge 5 is sent above the coating liquid cartridge 5. It will be in the condition 
before being breathed out by this from nozzle 74a which Drop i mentions later with return and equilibrium. At this time, 
it will be in equilibrium in the condition that there is almost no electric conduction coating liquid 2 into the air installation 
way 15. 
[0062] 

the line which has the conductivity of the pair which detects the existence of the electric conduction coating liquid 2 in 
the connection 37 connected to the coating liquid feed zone 13 of the coating liquid cartridge 5, respectively as the 
coating liquid detecting elements 38 and 39 are shown in drawing 6 - it consists of a member, and it is arranged so 
that a point may make it face in a connection 37. The coating liquid detecting elements 38 and 39 are formed so that it 
may penetrate outside from the interior of a connection 37 on the side face of the coating liquid reservoir section 51 of 
a connection 37, and they are connected to the head chip 42, respectively. The point of the coating liquid detecting 
elements 38 and 39 is prepared above the filter 53 in a connection 37. This is for preventing the negative pressure of 
the electric conduction coating liquid 2 by the side of the head chip 42 increasing, and becoming the cause of failure of 
equipment, when electric conduction coating liquid 2 becomes 53 or less filter. The coating liquid detecting elements 
38 and 39 can prevent that electric conduction coating liquid 2 disappears from a filter 53 to the head chip 42 side by 
detecting electric conduction coating liquid 2 by the coating liquid cartridge 5 side rather than a filter 53. 
[0063] 

The rail hole 40 is formed in the scan rail 6 of the body section 31, and the side face which counters, it is the hole 
penetrated to the scanning direction of the head section 3, and the scan rail 6 is inserted in. The belt stop section 41 is 
formed in the driving belt 7 of the body section 31 , and the side face which counters, and stops the body section 31 to 
a driving belt 7. the direction which the head section 3 makes the scan rail 6 a guide with the drive of a driving belt 7, 
and carries out an abbreviation rectangular cross with the conveyance direction of printed circuit board P by this - a 
round trip - it becomes possible to make it scan movable. 
[0064] 

The head chip 42 is arranged along the base of the body section 31 , and nozzle 74a which is the coating liquid 
discharge opening which carries out the regurgitation of the drop i supplied from a connection 37 and which is 
mentioned later is prepared. 
[0065] 

The circuit board 71 which serves as the base as this head chip 42 is shown in drawing 9 and drawing 10 , The 



exoergic resistors 72a and 72b of the pair which heats electric conduction coating liquid 2, and the film 73 which 
prevents the leakage of electric conduction coating liquid 2, It has the nozzle sheet 74 with which nozzle 74a by which 
electric conduction coating liquid 2 is breathed out in the state of a drop was prepared, the liquid room 75 which is the 
space to which it is surrounded by these and electric conduction coating liquid 2 is supplied, and the coating liquid 
passage 76 which supplies electric conduction coating liquid 2 to the liquid room 75. 
[0066] 

The circuit boards 71 are semi-conductor substrates, such as silicon, the exoergic resistors 72a and 72b are formed in 
the 1 principal-plane 71a, and the exoergic resistors 72a and 72b of a pair and the control circuit which is not illustrated 
on the circuit board 71 are connected. This control circuit consists of a logic IC (Integrated Circuit), a driver transistor, 
etc. 
[0067] 

The exoergic resistors 72a and 72b of a pair generate heat with the power supplied from a control circuit, heat the 
electric conduction coating liquid 2 in the liquid room 75, and raise internal pressure. The regurgitation of the electric 
conduction coating liquid 2 heated by this is carried out in the state of Drop i from nozzle 74a prepared in the nozzle 
sheet 74 mentioned later. 
[0068] 

The laminating of the film 73 is carried out to 1 principal-plane 71 a of the circuit board 71 . After consisting of a dry film 
resist of for example, an exposure hardening mold and carrying out a laminating to the whole abbreviation for 1 
principal-plane 71 a of the circuit board 71, the film 73 is formed so that a garbage may be removed, the exoergic 
resistors 72a and 72b of a pair may be put in block and it may surround to an abbreviation concave according to a 
photolithography process. The part which surrounds the exoergic resistors 72a and 72b of a pair with a film 73 forms a 
part of liquid room 75. 
[0069] 

A nozzle sheet 74 is the sheet-like member in which nozzle 74a for making Drop i breathe out was formed, and the 
laminating is carried out to the circuit board 71 and the opposite side of a film 73. Nozzle 74a is the micropore by which 
opening was carried out to the nozzle sheet 74 at the circle configuration, and it is arranged so that it may counter with 
the exoergic resistors 72a and 72b of a pair. In addition, a nozzle sheet 74 constitutes a part of liquid room 75. 
[0070] 

The liquid room 75 is the space section surrounded by the circuit board 71, the exoergic resistors 72a and 72b of a pair, 
the film 73, and the nozzle sheet 74, and the electric conduction coating liquid 2 from the coating liquid passage 76 is 
supplied. The electric conduction coating liquid 2 of the liquid room 75 is heated by the exoergic resistors 72a and 72b, 
and internal pressure rises. Electric conduction coating liquid 2 is supplied from the coating liquid cartridge 5 which is 
connected with the coating liquid outflow way 63 of a connection 37, and was connected to the connection 37, and the 
coating liquid passage 76 forms the passage which sends electric conduction coating liquid 2 into each liquid room 75 
which is open for free passage to this coating liquid passage 76. That is, the coating liquid passage 76 and a 
connection 34 are opened for free passage. Thereby, the electric conduction coating liquid 2 supplied from the coating 
liquid cartridge 5 flows into the coating liquid passage 76, and it fills up with it in the liquid room 75. 
[0071] 

One head chip 42 mentioned above is equipped with one or more liquid rooms 75 equipped with the exoergic resistors 
72a and 72b of a pair. And when it has one or more liquid rooms 75, the exoergic resistors 72a and 72b of these pairs 
are suitably chosen by the command from the control section of liquid regurgitation equipment 1, and the electric 
conduction coating liquid 2 in the liquid room 75 corresponding to the exoergic resistors 72a and 72b of a pair is made 
to breathe out in the state of Drop i from nozzle 74a corresponding to the liquid room 75 in the head chip 42. 
[0072] 

That is, in the head chip 42, electric conduction coating liquid 2 is filled from the coating liquid passage 76 combined 
with the head chip 42 at the liquid room 75. And by passing a short time, for example, the pulse current between 1- 
3microsec(s), to the exoergic resistors 72a and 72b of a pair, the part which the exoergic resistors 72a and 72b of a 
pair are heated quickly, respectively, consequently touches the exoergic resistors 72a and 72b of a pair becomes a 
gaseous phase, air bubbles are generated, and the electric conduction coating liquid 2 of a certain volume is pressed 
by expansion of the air bubbles (electric conduction coating liquid 2 boils). The electric conduction coating liquid 2 of 
the volume equivalent to the electric conduction coating liquid 2 pressed by air bubbles in the part which touches 
nozzle 74a is breathed out from nozzle 74a as a drop i by this, and reaches the target on the principal plane of printed 
circuit board P by it. 
[0073] 

With the head chip 42, as shown in drawing 11 , the exoergic resistors 72a and 72b of a pair are installed in one liquid 
room 75. That is, it has one exoergic resistors 72a and 72b of a pair in one liquid room 75. Concretely, although the 



exoergic resistors 72a and 72b of a pair are mentioned later for details, they are installed by the scanning direction and 
almost same direction of the head section 3 which are shown by the drawing 11 Nakaya mark B. In addition, in drawing 
H , the dashed line shows the location of nozzle 74a. 
[0074] 

Thus, in the exoergic resistors 72a and 72b of a pair, since it becomes the configuration which divided one exoergic 

resistor into two, and die length is the same and width of face becomes half, resistance turns into a value which it is 

mostly. When the exoergic resistors 72a and 72b of this pair are connected to a serial, the exoergic resistors 72a and 

72b of the pair which has about 2-time resistance, respectively will be connected to a serial, and resistance becomes ^ 

about 4 times before dividing. 

[0075] 

In order to boil the electric conduction coating liquid 2 in the liquid room 75, it is necessary to pass a fixed current to the 
exoergic resistors 72a and 72b of a pair, and to generate heat the exoergic resistors 72a and 72b of a pair here. Drop i 
is breathed out from nozzle 74a by the energy at the time of this ebullition. In obtaining predetermined calorific value, if 
the exoergic resistors 72a and 72b have small resistance, they need to enlarge the current to pass, but they narrow 
width of face here, and make resistance high by connecting two more resistance to a serial, and it enables it to boil the 
electric conduction coating liquid 2 in the liquid room 75 at few currents. Thereby, the head chip 42 can make the 
transistor for passing a current etc. small, and can attain space-saving-ization. 
[0076] 

In addition, although resistance can be made high if the thickness of the exoergic resistors 72a and 72b of a pair is 
formed thinly, there is a fixed limitation in making thin thickness of the exoergic resistors 72a and 72b of a pair from 
viewpoints, such as an ingredient selected as exoergic resistors 72a and 72b of a pair, and reinforcement (endurance). 
For this reason, the resistance of the exoergic resistors 72a and 72b of a pair is made high by dividing, without making 
thickness thin. 
[0077] 

By the way, if drive control of the exoergic resistors 72a and 72b is carried out so that it may become the same, time 
amount, i.e., gassing time amount, until the electric conduction coating liquid 2 in the liquid room 75 boils by the 
exoergic resistors 72a and 72b of a pair, when making the electric conduction coating liquid 2 in the liquid room 75 
breathe out from nozzle 74a, Drop i will be dropped just under than nozzle 74a. Moreover, when the gassing time 
amount of the exoergic resistors 72a and 72b of a pair is made to generate time difference, electric conduction coating 
liquid 2 boils in abbreviation coincidence on exoergic resistor 72a of a pair, and 72b, air bubbles stop generating, it 
shifts to either of the side-by-side installation directions of the exoergic resistors 72a and 72b, and Drop i is dropped. 
[0078] 

This is explained using drawing 12 . Drawing 12 (A) and drawing 12 (B) show the relation between the difference of the 
gassing time amount in the exoergic resistors 72a and 72b of a pair, and the regurgitation include angle of Drop i. In 
addition, drawing 12 (A) shows the regurgitation include angle theta x of the scanning direction (the side-by-side 
installation direction of the exoergic resistors 72a and 72b of a pair) of the head section 3, and drawing 12 (B) shows 
regurgitation include-angle thetay of the conveyance direction of printed circuit board P. Drawing 12 (A) and drawing 
12 (B) have taken the difference of gassing time amount along the axis of abscissa, and about 6% of dispersion 
produces the resistance difference in the exoergic resistors 72a and 72b of a pair by 0.08micro of time difference sec 
3% in 0.04micro of time difference sec. In addition, drawing 12 (A) and drawing 12 (B) are as a result of [ by the 
computer ] simulation. 
[0079] 

As shown in drawing 12 (A) and drawing 12 (B), when a difference arises in gassing time amount, the regurgitation 
include angle of Drop i is no longer an abbreviation perpendicular, and it turns out that an inclination also becomes 
large, so that time difference is large. 
[0080] 

Then, the head chip 42 uses this property, is controlling the gassing time amount of the exoergic resistors 72a and 72b 
of a pair, respectively, and becomes possible [ controlling the regurgitation include angle at the time of Drop i carrying 
out the regurgitation from nozzle 74a, i.e., a discharge direction, ]. 
[0081] 

The above head chips 42 are supplying a current to each of the exoergic resistors 72a and 72b of the pair in the liquid 
room 75, and carry out the regurgitation of the drop i from nozzle 74a. And with this head chip 42, gassing time amount 
of the exoergic resistors 72a and 72b of a pair can be theoretically made the same by supplying the same quantity of a 
current to abbreviation coincidence to the exoergic resistors 72a and 72b of a pair. Therefore, the exoergic resistors 
72a and 72b of a pair can make coincidence able to boil electric conduction coating liquid 2, and can make Drop i 
breathe out from nozzle 74a so that the regurgitation include angle of Drop i may become an abbreviation 



perpendicular to the impact side of Drop i. 
[0082] 

Furthermore, the head chip 42 controls the exoergic resistors 72a and 72b to change the gassing time amount in the 
exoergic resistors 72a and 72b of the pair in each liquid room 75. In this case, the head chip 42 is giving a difference to 
the current supplied to the exoergic resistors 72a and 72b of a pair, or giving time difference, although the same 
amount of currents is supplied, exoergic resistance pair 72a of a pair, and 72b - each gassing time amount can be 
made to be able to produce a difference, and the drop i breathed out from nozzle 74a can be made to reach the impact 
location of the drop i when Drop i is breathed out by the abbreviation perpendicular to an impact side, and a different 
location That is, the head chip 42 can make Drop i breathe out from nozzle 74a so that the regurgitation include angle 
of Drop i may become slanting to the impact side of electric conduction coating liquid 2. 
[0083] 

[ the scanning direction of drawing 11 Nakaya mark B of the head section 3, i.e., the direction, ), as shown in drawing 
11 , since the exoergic resistors 72a and 72b are installed in the direction of drawing 11 Nakaya mark B used as the 
scanning direction of the head section 3, they can carry out the regurgitation of the drop i to the predetermined range. 
[0084] 

As mentioned above, the head chip 42 can make the scanning direction of the head section 3 distribute the impact 
location of coating liquid. Thereby, when the head section 3 carries out the regurgitation of the electric conduction 
coating liquid 2 from the head chip 42 toward printed circuit board P, scanning in the conveyance direction of printed 
circuit board P, and the direction which carries out an abbreviation rectangular cross, it becomes possible to make the 
discharge direction of Drop i control in a scanning direction of it. 
[0085] 

The above liquid regurgitation equipments 1 of a configuration protect the head chip 42 grade in the head section 3 
supported by the scan rail 6 other than a configuration of having mentioned above at the cantilever condition. And it 
has the cleaning roller from which the excessive electric conduction coating liquid 2 adhering to regurgitation side 42a 
of the head cap which is not illustrated and the head chip 42 for making it the electric conduction coating liquid 2 in the 
head chip 42 not dry, dust, etc. are removed and which is not illustrated. 
[0086] 

Next, the control circuit which controls printing by the liquid regurgitation equipment 1 constituted as mentioned above 

is explained with reference to a drawing. 

[0087] 

The mechanical component 81 to which a control circuit 80 drives each mechanical component of the body 4 of 
equipment as shown in drawing 13 , The regurgitation control section 82 which controls the current supplied to the 
head chip 42, The warning section 83 which warns of the residue of electric conduction coating liquid 2, and an 
external device and the input/output terminal 84 which performs I/O of a signal, It has ROM (Read Only Memory)85 on 
which the control program etc. was recorded, RAM (Random Access Memory)86 from which the read control program 
is read, and the control section 87 which performs control of each part. 
[0088] 

A mechanical component 81 conveys printed circuit board P which was made to drive the drive motor which constitutes 
the conveyance rollers 8a and 8b of a pair, and 9a and 9b based on the control signal from a control section 87, and 
was supplied to the body 4 of equipment with the scanning direction of the head section 3 in the direction which carries 
out an abbreviation rectangular cross. A mechanical component 81 drives a driving belt 7 possible [ a round trip ] in the 
conveyance direction of printed circuit board P, and the direction which carries out an abbreviation rectangular cross by 
making the drive motor which constitutes a driving belt 7 drive based on the control signal from a control section 87. 
Thereby, a mechanical component 81 scans the head section 3 stopped by the driving belt 7 possible [ a round trip ] in 
the conveyance direction of printed circuit board P, and the direction which carries out an abbreviation rectangular 
cross. Moreover, based on the control signal from a control section 87, a mechanical component 81 controls the drive 
rate of a driving belt 7, and controls the scan speed of the head section 3. 
[0089] 

The power sources 91a and 91b for passing a current to the exoergic resistors 72a and 72b of the pair whose each is a 
resistor, as the regurgitation control section 82 is shown in drawing 14 , The switching elements 92a, 92b, and 92c 
which turn on / turn off the electric connection between the exoergic resistors 72a and 72b of a pair, and power 
sources 91a and 91b, It has Resistors 93a, 93b, and 93c and the variable resistor 94 for controlling the current 
supplied to the exoergic resistors 72a and 72b of a pair. 
[0090] 

Power-source 91a is connected to exoergic resistor 72b, and power-source 91b is alternatively connected to Resistors 
92a, 92b, and 92c through switching element 92c and a variable resistor 94. 



Switching element 92a consists of transistors etc., is arranged between exoergic resistor 72a and a gland, and controls 
ON/OFF of the exoergic resistors 72a and 72b. It consists of transistors etc., and connects between a variable resistor 
94 and Resistors 93a, 93b, and-93c, and switching element 92b also controls the amount of currents supplied to 
exoergic resistor 72a. It connects between a variable resistor 94 and power-source 91b, and switching element 92c 
controls the discharge direction of Drop i. Resistors 93a, 93b, and 93c, a variable resistor 94, switching element 92b, 
and switching element 92c control the discharge direction of Drop i. 

[0092] * 
Resistors 93a, 93b, and 93c have resistance different, respectively, and control the amount of currents supplied to 
exoergic resistor 72a by switching switching element 92b. Concretely, resistor 93a has the largest resistance, 
subsequently resistor 93b is large, the resistance of resistor 93c is the smallest, and the amount of currents supplied to 
exoergic resistor 72a becomes settled by with any of Resistors 93a-93c it connects. 
[0093] 

A variable resistor 94 can adjust further the amount of currents supplied to exoergic resistor 72a of a pair by being 

combined with any of Resistors 93a, 93b, and 93c they are. 

[0094] 

If switching element 92a is turned ON when switching element 92b is turned OFF and Resistors 93a, 93b, and 93c and 
the exoergic resistors 72a and 72b of a pair are not connected, a current will be supplied to the exoergic resistors 72a 
and 72b of the pair by which series connection was carried out from power-source 91 a (a current does not flow to 
Resistors 93a, 93b, and 93c). Since the resistance of the exoergic resistors 72a and 72b of a pair is abbreviation 
identitas at this time, the heating value which the exoergic resistors 72a and 72b of a pair generate becomes 
abbreviation identitas. Therefore, as gassing time amount shows an abbreviation same next door and drawing 15 , 
Drop i is breathed out from nozzle 74a so that the regurgitation include angle of Drop i may become an abbreviation 
perpendicular to the impact side of Drop i. Therefore, the breathed-out drop i reaches the impact area shown by 101 in 
drawing 15 . 
[0095] 

Moreover, when connection with or [ any of switching element 92b and the resistors 93a 93b, and 93c ] is turned ON, 
switching element 92a is turned ON and switching element 92c is connected with a gland, the discharge direction of 
Drop i serves as the downstream of the scanning direction of the head section 3 shown by the drawing 15 Nakaya 
mark B, and can carry out adjustable [ of the discharge direction of Drop i ] in the direction of drawing 15 Nakaya mark 
B. That' is, the amount of currents supplied to exoergic resistor 72a decreases by connecting for any of Resistors 93a, 
93b, and 93c being, a difference arises on the current supplied and a difference produces the exoergic resistors 72a 
and 72b of a pair also in the heating value generated to both. In this case, since Resistors 93a, 93b, and 93c have 
resistance different, respectively, they can change the amount of currents supplied to exoergic resistor 72a of a pair by 
switch of switching element 92b in a three-stage, the heating value which the head chip 42 generates in the exoergic 
resistors 72a and 72b of a pair by this - a difference - being generated - a switch of switching element 92b - the 
exoergic resistors 72a and 72b of a pair - three steps of time difference can be given to each gassing time amount, 
and the regurgitation include angle of Drop i can be changed in the direction of drawing 15 Nakaya mark B in which the 
exoergic resistors 72a and 72b of a pair were installed side by side in three steps. 
[0096] 

Concretely, the regurgitation control section 82 controls the head chip 42 to make Drop i reach any of the impact area 
102,103,104 divided into three steps in the direction of drawing 15 Nakaya mark B, i.e., the scanning direction of the 
head section 3, they are from the impact area 101 which Drop i was breathed out by the abbreviation perpendicular 
and reached it from nozzle 74a to be shown in drawing 14 . In more detail, if switching element 92b is connected with 
smallest resistor 93c of resistance, the current amount of supply to exoergic resistor 72a will decrease most, the 
current difference supplied to the exoergic resistors 72a and 72b of a pair will become the largest, and Drop i will reach 
the impact area 1 04 of the most distant location from an impact area 1 01 . Moreover, if it connects with resistor 93a with 
the highest resistance, the current amount of supply supplied to exoergic resistor 72b will become the largest, the 
current difference supplied to the exoergic resistors 72a and 72b of a pair will become the smallest, and Drop i will 
reach the impact area 1 02 of the nearest location from an impact area 101. 
[0097] 

furthermore, the current supplied to exoergic resistor 72a by carrying out adjustable [ of the resistance ] with a variable 
resistor 94 - it can fine-adjust - this - following - an impact area 101,102,103,104 -- the regurgitation include angle of 
Drop i can be adjusted so that it may reach the target between each. 
[0098] 

If switching element 92c is switched and it connects with power-source 91b, the discharge direction of Drop i can be 



made into the upstream of the direction of anti-[ in drawing 15 ] arrow-head B, i.e., the scanning direction of the head 
section 3. In this case, the current from power-source 91a and the current from power-source 91b will be added to 
exoergic resistor 72a. That is, with the time of connecting switching element 92c to a gland, the febrile state of an 
exoergic resistance pair of a pair becomes reverse. Thereby, bordering on the impact area 101 which Drop i was 
breathed out by the abbreviation perpendicular and reached from nozzle 74a, with the time of connecting switching 
element 92c to a gland, Drop i changes a discharge direction to the impact location of the opposite side in three steps, 
and is breathed out. 
[0099] 

Concretely, if switching element 92b is connected with resistor 93c with the smallest resistance, the current from 
power-source 92a and the current from power-source 91b will be added, the amount of currents supplied to exoergic 
resistor 72a will increase most, and the current difference supplied to the exoergic resistors 72a and 72b of a pair will 
become the largest. Therefore, Drop i reaches the impact area 107 of the most distant location from an impact area 
101 . If switching element 92b is connected with largest resistor 93a of resistance, the current supplied to exoergic 
resistor 72a will decrease most, and the current difference supplied to the exoergic resistors 72a and 72b of a pair will 
become the smallest. Therefore, Drop i reaches the impact area 105 of the nearest location in Drop i from an impact 
area 101. 
[0100] 

Thus, at the regurgitation control section 82, the discharge direction from nozzle 74a of Drop i can be changed to the 
scanning direction of the head section 3 by switching switching elements 92b and 92c in seven steps, and the 
discharge direction of Drop i can be changed to seven or more steps by combining Resistors 93a, 93b, and 93c and a 
variable resistor 94 further. The scanning direction of the head section 3 can be reached in Drop i within the limits of 
about 50 micrometers forward and backward centering on the impact area 101 which was breathed out by the 
abbreviation perpendicular and specifically reached the target from nozzle 74a. Moreover, the regurgitation control 
section 82 can also control the regurgitation rate of the drop i breathed out from nozzle 74a by controlling the current 
supplied to exoergic resistance pair 72a of a pair, and 72b. 
[0101] 

And this regurgitation control section 82 controls the discharge direction of Drop i to carry out the regurgitation of the 
drop i to an abbreviation opposite direction by switching switching elements 92b and 92c to the direction which the 
head section 3 scanned possible [ a round trip ] in the conveyance direction and the abbreviation rectangular cross 
direction of printed circuit board P scans to be shown in drawing 16 and drawing 17 . 
[0102] 

Concretely, the discharge direction of the drop i breathed out from nozzle 74a of the head section 3 scanned in the 
direction shown by the drawing 16 Nakaya mark B controls the direction which the head section 3 scans to become in 
the direction of an oriented segment D shown in drawing 16 which becomes an opposite direction so that the outward 
trip of the head section 3 scanned possible [ a round trip ] in the conveyance direction and the abbreviation rectangular 
cross direction of printed circuit board P is shown in drawing 16 . 
[0103] 

While the head section 3 scans in more detail the scanning direction B shown in drawing 16 as an outward trip, when 
carrying out the regurgitation of the drop i from nozzle 74a The oriented segment D produced in the discharge direction 
of Drop i when an opposite direction is made to breathe out at the rate of predetermined with the direction which the 
head section 3 scans So that the oriented segment F in drawing 16 which made the oriented segment E in drawing 16 
generated in the scanning direction of the head section 3 when the head section 3 is made to scan at the rate of 
predetermined compound may become an abbreviation perpendicular to the principal plane of printed-circuit board P A 
discharge direction is controlled so that Drop i is breathed out in the direction of an oriented segment D. 
[0104] 

In an outward trip, to the principal plane of printed circuit board P, the regurgitation of the drop i can be carried out so 
that it may reach the target from nozzle 74a, and as for the head section 3 which carries out the regurgitation of the 
drop i by this than nozzle 74a while scanning, it becomes possible incidence and to make Drop i reach abbreviation 
homogeneity all over the printing range of Drop i at an abbreviation perpendicular. The head section 3 For example, 
when the amount of **** i by which the regurgitation rate a scan speed carries out [ the rate ] the regurgitation from 0.1 
m/sec and nozzle 74a of Drop i was breathed out from 10 m/sec and nozzle 74a is a 5pico liter, It becomes possible to 
carry out incidence of the drop i to an abbreviation perpendicular to the principal plane of printed circuit board P by 
making Drop i breathe out toward an oriented segment D from nozzle 74a so that the include angle theta which an 
oriented segment F and an oriented segment D make may become 0.57 degrees. 
[0105] 

Moreover, it sets in the return trip of the head section 3 scanned possible [ a round trip ] in the conveyance direction 



and the abbreviation rectangular cross direction of printed circuit board P. As shown in drawing 17 , by controlling a 
switch of the switching elements 92b and 92c in the regurgitation control section 82 It controls so that the discharge 
direction of the drop i breathed out from nozzle 74a of the head section 3 becomes the oriented segment G D, i.e., the 
oriented segment mentioned above, indicated to be the direction which the head section^ scans in drawing 17 which 
becomes an opposite direction in an opposite direction. While the head section 3 specifically scans the scanning 
direction B shown in drawing 17 as a return trip, when carrying out the regurgitation of the drop i from nozzle 74a The 
oriented segment G produced in the discharge direction of Drop i when an opposite direction is made to breathe out at 
the rate of predetermined with the direction which the head section 3 scans When the head section 3 is made to scan 
at the rate of predetermined, the discharge direction of Drop i is controlled in the direction of an oriented segment G so 
that the oriented segment I in drawing 17 which made the oriented segment H in drawing 17 generated in the scanning 
direction of the head section 3 compound becomes an abbreviation perpendicular to the principal plane of printed- 
circuit board P. 
[0106] 

Also in a return trip, the head section 3 which carries out the regurgitation of the drop i by this than nozzle 74a while 
scanning can carry out the regurgitation of the drop i so that Drop i may reach an abbreviation perpendicular from 
nozzle 74a to the principal plane of printed circuit board P, and it becomes possible to make Drop i reach abbreviation 
homogeneity all over the printing range of it. 
[0107] 

In addition, although the discharge direction of Drop i is controlled by turning on / turning off switching elements 92a, 
. 92b, and 92c for supply of the power to the exoergic resistors 72a and 72b of a pair at the regurgitation control section 
82, it is also possible to control so that it is not limited to this, for example, Drop i reaches an abbreviation 
perpendicular to printed circuit board P using a digital circuit etc. 
[0108] 

The warning sections 83 shown in drawing 13 are display means, such as LCD (Liquid Crystal Display), and display 
information, such as printing conditions, a printing condition, and a coating liquid residue. Moreover, the warning 
sections 83 may be voice output means, such as a loudspeaker, and output information, such as printing conditions, a 
printing condition, and a coating liquid residue, with voice in this case. In addition, both the warning sections 83 may be 
constituted so that it may have a display means and a voice output means. Moreover, it may be made to perform this 
warning by a monitor, a loudspeaker, etc. of an information processor 88. 
[0109] 

An input/output terminal 84 transmits information, such as printing conditions mentioned above, a printing condition, 
and a coating liquid residue, to external information-processor 88 grade through an interface. Moreover, the control 
signal with which an input/output terminal 84 outputs information, such as printing conditions mentioned above from the 
external information-processor 88 grade, a printing condition, and a coating liquid residue, print data, etc. are inputted. 
Here, the information processors 88 mentioned above are electronic equipment, such as a personal computer and 
PDA (Personal Digital Assistant). 
[0110] 

As an interface, serial interface, a parallel interface, etc. can be used for the input/output terminal 84 connected with 
information-processor 88 grade, and it is concretely based on the specification of USB (Universal Serial Bus), 
RS(Recommended Standard)232C, and IEEE(lnstitute of Electrical and Electronic Engineers) 1394 grade. Moreover, 
an input/output terminal 84 may be made to perform data communication in the form of [ any ] a wire communication or 
radio between information processors 88. In addition, there are IEEE802.Ha, 802.11b, 802.1 1g, etc. as this radio 
specification. 
[0111] 

ROMs85 are memory, such as EP-ROM (Erasable Programmable Read-Only Memory), and the program of each 
processing which a control section 87 performs is stored. This program stored is loaded to RAM86 by the control 
section 87. RAM86 memorizes the program read from ROM85 by the control section 87, and the various conditions of 
liquid regurgitation equipment 1. 
[0112] 

Between an input/output terminal 84 and an information processor 88 Networks, such as the Internet, may intervene. In 
this case for example, an input/output terminal 84 For example, LAN (Local Area Network), ISDN (Integrated Services 
Digital Network), xDSL (Digital Subscriber Line), FTHP (Fiber To The Home), CATV (Community Antenna Television), 
It connects with network networks, such as BS (Broadcasting Satellite). Data communication It is performed by various 
protocols, such as TCP/IP (Transmission Control Protocol/Internet Protocol). 
[0113] 

A control section 87 controls each part based on the print data and the control signal which were inputted from the 



input/output terminal 84, the electric resistance value change by the coating liquid detecting elements 38 and 39, the 
electric resistance value change by the coating liquid residue detection hand part 36, etc. It reads from ROM85 as a 
control section 87 and such a processing program, and memorizes to RAM86, and each processing is performed 
based on this program. 
[0114] 

This control section 87 reads the processing program which performs regurgitation control from ROM85, memorizes it 
to RAM86, and transmits the control signal based on this program to the regurgitation control section 82 through the 
flexible cable 89. Thereby, the regurgitation control section 82 switches ON/OFF of switching elements 92a, 92b, and 
92c, and controls the discharge direction of Drop i. 

[0115] _ 
This control section 87 is controlling a mechanical component 81, and while the head section 3 scans and Drop i is 
breathed out in the predetermined printing range of printed circuit board P, it stops conveyance of printed circuit board 
P. And specified quantity conveyance of the printed circuit board P is carried out so that the head section 3 can carry 
out the regurgitation of the drop i to the next printing range which the regurgitation of the drop i to the predetermined 
printing range is completed, and the head section 3 adjoins in the predetermined printing range and the conveyance 
direction of printed circuit board P when [ of the cross direction of printed circuit board P ] having suspended the scan 
at the end on the other hand. And if specified quantity conveyance of the printed circuit board P is carried out, 
conveyance of printed circuit board P is stopped and it scans to an opposite direction with the direction which scanned 
last time the head section 3 of the cross direction of printed circuit board P stopped at the end on the other hand. Thus, 
a control section 87 controls a mechanical component 81 to perform scan of the head section 3, and conveyance of 
printed circuit board P by turns. 
[0116] 

moreover, the control section 87 - a round trip - the discharge direction of the drop i which the regurgitation control 
section 82 controls according to the scanning direction of the head section 3 scanned movable is switched. Concretely, 
when the head section 3 scans an outward trip, a control section 87 When an opposite direction is made to breathe out 
Drop i with the direction which the head section 3 shown by the oriented segment D in drawing 16 scans and the head 
section 3 scans a return trip The regurgitation control section 82 is controlled and the discharge direction of Drop i is 
switched so that Drop i may be made to breathe out in an opposite direction, i.e., the direction opposite to the direction 
shown by the oriented segment D in an outward trip, with the direction which the head section 3 shown by the oriented 
segment H in drawing 17 scans. 
[0117] 

In addition, although the program was stored in ROM85 in the control circuit 80 constituted as mentioned above, as a 
medium which stores a program, it is not limited to ROM and various record media, such as an optical disk with which 
the program was recorded, a magnetic disk and a magneto-optic disk, and an IC card, can be used. In this case, a 
control circuit 80 is constituted so that it may connect through direct [ various record media are driven / the drive and 
directly ), or an information processor 88 and a program may be read from these record media. 
[0118] 

Next, about actuation of the whole liquid regurgitation equipment 1 constituted as mentioned above, the flow chart 
shown in drawing 18 and drawing 19 is made reference, and is explained. In addition, this actuation is performed 
based on processing of CPU (Central Processing Unit) which is not illustrated in a control section 87 based on the 
processing program stored in the storage means of ROM85 grade. 
[0119] 

First, if a user chooses the circuit pattern printed to the principal plane of printed circuit board P with an information 
processor 88 and does printing activation actuation, an information processor 88 will output the print data which 
generated print data and were generated from selected data to the input/output terminal 84 of liquid regurgitation 
equipment 1. 
[0120] 

Next, a control section 87 judges whether the applied part 32 is equipped with the coating liquid cartridge 5 in step S1 
according to the condition of engagement to the engagement projected part 21 and the engagement crevice 23. And a 
control section 87 progresses to step S2, when the applied part 32 is appropriately equipped with the coating liquid 
cartridge 5, and when not being appropriately equipped with the coating liquid cartridge 5 in the applied part 32, it 
progresses to step S3. In step S3, the warning section 83 performs the alarm display which tells a user about not being 
equipped with the coating liquid cartridge 5 suitable for an applied part 32. 
[0121] 

When a control section 87 detects the electric resistance value change of the coating liquid residue detecting element 
36 in step S2 and it is detected that the electric resistance value changed, this electric resistance value makes a 



display change of a coating liquid residue according to change. That is, three steps of coating liquid residue detecting 
elements 36 are formed in the height direction of the coating liquid cartridge 5, and a residue display can be performed 
in the warning section 83 by the three-stage from things here. When the electric conduction coating liquid 2 of the 
coating liquid cartridge 5 is full, the electric resistance value of the coating liquid residue detecting element 36 of all 
stages is smaller than a threshold, and a control section 87 displays a full purport based on this, although it goes to the 
warning section 83. and - if electric conduction coating liquid 2 is used, the electric resistance value of the coating 
liquid residue detecting element 36 of the maximum upper case changes and it becomes below a threshold - the 
warning section 83 electric conduction coating liquid 2 ~ 1 level ****** - things are displayed, furthermore - if electric 
conduction coating liquid 2 is used, the electric resistance value of the coating liquid residue detecting element 36 of 
the middle changes and it becomes below a threshold - the warning section 83 - electric conduction coating liquid 2 - 
further - 1 level ****** - things are displayed. Furthermore, if electric conduction coating liquid 2 is used, the electric 
resistance value of the coating liquid residue detecting element 36 of the bottom changes and it becomes below a 
threshold, a coating liquid residue will remain and will display few things on the warning section 83. 
[0122] 

In step S4, a control section 87 judges whether the electric conduction coating liquid 2 in a connection 37 is below the 
specified quantity, i.e., a coating-iiquid-less condition, when it is judged that it is in a coating-liquid-less condition, it 
performs a display, i.e., an alarm display, for that in the warning section 83 in step S5, and it forbids printing actuation 
in step S6. 
[0123] 

Moreover, a control section 87 permits printing actuation in step S7, when the electric conduction coating liquid 2 in a 
connection 37 is not below the specified quantity (i.e., when electric conduction coating liquid 2 is filled). 

[0124] 4 . 

And when the head section 3 scans an outward trip to the predetermined printing range where a circuit pattern is 
printed, to the location in which the regurgitation [ Drop i ] is possible, a control section 87 will stop conveyance of 
printed circuit board P, if make the drive motor which constitutes the conveyance rollers 8a and 8b of a pair, and 9a 
and 9b drive, printed circuit board P is made to convey and a location is decided, and progresses to step S12 in step 
S11 shown in drawing 19 . 
[0125] 

next, the control section 87 - step S12 - setting - the head section 3 - the cross direction of printed circuit board P - 
scanning an outward trip from an edge to an another side edge on the other hand, a mechanical component 81 and the 
regurgitation control section 82 are controlled, and the predetermined printing range is printed so that the regurgitation 
of the drop i may be carried out from nozzle 74a, and it progresses to step 13. concrete - a control section 87 - the 
conveyance direction and the abbreviation rectangular cross direction of printed circuit board P - a scanning direction - 
- carrying out - a round trip - while the movable head section 3 scans an outward trip by making the drive motor which 
constitutes a driving belt 7 drive, a mechanical component 81 and a regurgitation control section 82 control to 
coincidence to carry out the regurgitation of the drop i which consists of electric-conduction coating liquid 2 to an 
abbreviation opposite direction to the direction which the head section 3 scans from the nozzle 74a of the head chip 42 
in the head section 3. Thereby, liquid regurgitation equipment 1 prints the circuit pattern which becomes the 
predetermined printing range of the principal plane of printed circuit board P from an electrical conducting material etc. 
[0126] 

At this time, control the head chip 42 by the regurgitation control section 82 carries out [ control ] the regurgitation of 
the drop i to the principal plane of printed circuit board P is performed like next. With the head chip 42, as shown in 
drawing 20 , air bubbles J and K will be generated into the part which touches the exoergic resistors 72a and 72b of 
the pair in the coating liquid passage 76, and if a current is supplied to the exoergic resistors 72a and 72b of a pair by 
the regurgitation control section 82, as shown in drawing 21 , it will be pushed away by the electric conduction coating 
liquid 2 of the volume equal to the expanded volume of air bubbles J and K by expansion of these air bubbles J and K 
at it. 
[0127] 

The drop i of the volume equivalent to the electric conduction coating liquid 2 pushed away by this by the part which 
touches nozzle 74a is breathed out from nozzle 74a, the principal plane of printed circuit board P is reached, and a 
desired circuit pattern is printed by printed circuit board P. moreover, the head chip 42 - air bubbles J and K - the 
condition of each expansion determines a discharge direction from nozzle 74a of Drop i. That is, since the one where 
the rate at which it expands of the air bubbles J and K is earlier presses electric conduction coating liquid 2 more, Drop 
i is made to breathe out with the head chip 42, so that expansion of air bubbles may extrude to a late side focusing on 
nozzle 74a. In addition, expansion of the direction adjacent to the one where the rate which carries out [ that more 
power is supplied etc. and ] air bubbles J and K, and generates heat among the exoergic resistors 72a and 72b of a 



pair is earlier becomes early. In the head chip 42, when the head section 3 scans in the direction shown, for example 
by drawing 20 and the drawing 21 Nakaya mark B, the regurgitation of the drop i can be carried out to an abbreviation 
opposite direction to the direction which the head section 3 scans by carrying out the rate at which exoergic resistor 
72a located in a before side in a scanning direction among the exoergic resistors 72a and 72b of a pair generates heat 
early. 
[0128] 

To coincidence, a control section 87 controls a scan speed in case the head section 3 scans an outward trip, and the 
regurgitation rate of the drop i breathed out from nozzle 74a of the head section 3. As shown in drawing 16 , while the 
head section 3 scans a scanning direction B as an outward trip, when carrying out the regurgitation of the drop i by this 
than nozzle 74a The oriented segment F which made the oriented segment E generated when the oriented segment D 
and the head section 3 which are generated when an opposite direction is made to breathe out Drop i with the direction 
to scan are made to scan at the rate of predetermined compound It becomes possible to the direction of an oriented 
segment D to carry out incidence of discharge and the drop i for Drop i to an abbreviation perpendicular to the principal 
plane of printed circuit board P so that it may become an abbreviation perpendicular to the principal plane of printed- 
circuit board P. 
[0129] 

Next, in step S13, if the head section 3 scans an outward trip and printing of the predetermined printing range is 
completed, a control section 87 will stop the scan of the head section 3, and will progress to step 14. 
[0130] 

Next, in step S14, a control section 87 judges whether the print data which the information processor 88 generated 
were altogether printed to the principal plane of printed circuit board P, when all print data are not printed, it progresses 
to step S15, when all print data are printed, progresses to step S19 and ends printing actuation. 
[0131] 

next, a control section 87 to the location in which the regurgitation [ Drop i ] is possible when the head section 3 scans 
a return trip to the next printing range which adjoins the predetermined printing range in which printing was performed 
by the head section 3 in step S15 Make the drive motor which constitutes the conveyance rollers 8a and 8b of a pair, 
and 9a and 9b drive, and printed circuit board P is made to convey, if a location is decided, conveyance of printed 
circuit board P will be stopped, and it progresses to step S16. 
[0132] 

Next, in step S16, while the head section 3 scans a return trip from the another side edge of the cross direction of 
printed circuit board P to an edge on the other hand, a control section 87 controls a mechanical component 81 and the 
regurgitation control section 82, prints the next printing range so that the regurgitation of the drop i may be carried out 
from nozzle 74a, and progresses to step 17. concrete a control section 87 - the conveyance direction and the 
abbreviation rectangular cross direction of printed circuit board P - a scanning direction - carrying out - a round trip - 
while the movable head section 3 scans a return trip by making the drive motor which constitutes a driving belt 7 drive, 
a mechanical component 81 and a regurgitation control section 82 control to coincidence to carry out the regurgitation 
of the drop i which consists of electric-conduction coating liquid 2 to an abbreviation opposite direction to the direction 
which the head section 3 scans from the nozzle 74a of the head chip 42 in the head section 3. Thereby, liquid 
regurgitation equipment 1 prints the circuit pattern which becomes the next printing range contiguous to the printing 
range printed last time in the principal plane of printed circuit board P from an electrical conducting material etc. 
[0133] 

At this time, a control section 87 controls a scan speed in case the head section 3 scans a return trip, and the 
regurgitation rate of the drop i breathed out from nozzle 74a of the head section 3 as well as an outward trip. As shown 
in drawing 17 , while the head section 3 scans a scanning direction B as a return trip, when carrying out the 
regurgitation of the drop i by this than nozzle 74a The oriented segment I which made the oriented segment H 
generated when the oriented segment G and the head section 3 which are generated when an opposite direction is 
made to breathe out Drop i with the direction to scan are made to scan at the rate of predetermined compound it 
becomes possible to an abbreviation opposite direction to make an abbreviation perpendicular carry out incidence of 
discharge and the drop i for Drop i to the direction D of an oriented segment G, i.e., the oriented segment at the time of 
an outward trip, to the principal plane of printed circuit board P so that it may become an abbreviation perpendicular to 
the principal plane of printed-circuit board P. 
[0134] 

Next, in step S17, if the head section 3 scans a return trip and printing of the next printing range is completed, a control 

section 87 will stop the scan of the head section 3, and will progress to step 18. 

[0135] 

Next, when it progresses to step S1 1 and processing after step S1 1 is performed, when it judges whether the print data 



which the information processor 88 generated were altogether printed to the principal plane of printed circuit board P in 
step S18 and all print data are not printed, and all print data are printed, a control section 87 progresses to step S19, 
and ends printing actuation. 

(01 361 

Thus to it the next printing range contiguous to the range printed when the head section 3 scanned an outward trip 
will be printed, when the head section 3 scans a return trip to printed circuit board P conveyed by the conveyance 
rollers 8a and 8b, and 9a and 9b, and the circuit pattern according to print data etc. will be printed by this actuation 
being repeated. And printed circuit board P which printing ended is discharged from exhaust port 4a. 

Thus^t becomes possible to be making Drop i breathe out in the direction in which the oriented segment D of an 
opposite direction shows a scanning direction B when carrying out the regurgitation of the drop i from nozzle 74a, white 
the head section 3 scans a scanning direction B as an outward trip, as the constituted liquid regurgitation equipment 1 
shows to drawing 16 . and to carry out incidence of the drop i to an abbreviation perpendicular to the pnncipal plane of 
printed circuit board P. 
101 381 

Thereby with this liquid regurgitation equipment 1, when heights 112 arise in the principal plane of printed-circuit board 
P with the irregularity of the pattern wiring W formed in the lower layer through the insulating layer 1 1 1 as shown in 
drawing 16 for example, incidence of the drop i is carried out to an abbreviation perpendicular to the principal plane of 
printed circuit board P, and Drop i can be appropriately reached the target also near the end face section 1 1 2a of 
heights 112. 
[01391 

Therefore with this liquid coating liquid equipment 1, the fault that pattern wiring printed by the principal plane of a 
printed circuit board, without being interfered with the drop which was carrying out incidence aslant to the principal 
plane of a printed circuit board like before by heights, and being able to reach the end face section of heights etc. is 
disconnected can be prevented. 

In addition, with this liquid regurgitation equipment 1, as shown in drawing 17 , as well as the time of an outward trip 
when the head section 3 scans a return trip, a scanning direction is making an opposite direction breathe out Drop i 
and it becomes possible to carry out incidence of the drop i to an abbreviation perpendicular to the pnncipal plane of 
printed circuit board P. 
[0141] 

Moreover it becomes possible to narrow distance between adjacent pattern wiring W printed by the principal plane of 
printed-circuit board P, for example, and to raise the degree of integration of the pattern wiring W from the ability of an 
open circuit of pattern wiring produced near the end face section of heights like before with this liquid regurgitation 
equipment 1 to be prevented, and a miniaturization and low-cost-izing of printed circuit board P can be attained. 

Furthermore with this liquid regurgitation equipment 1, since incidence of the drop i is earned out to an abbreviation 
perpendicular to the principal plane of printed circuit board P, the next printing range contiguous to the range pnnted 
when the head section 3 scanned an outward trip can be printed, when the head section 3 scans a return trip. That is, 
with this liquid regurgitation equipment 1 , the pattern wiring W by which the open circuit was prevented in Drop i only 
by the head section 3 scanning the predetermined printing range once with discharge can be printed to the pnncipal 
plane of printed circuit board P. 

The amount of the electric-conduction coating liquid 2 which does not need to perform making the head section go 
once or more in the same printing range in order to prevent an open circuit of pattern wiring printed by the principal 
plane of a printed circuit board like before with this liquid regurgitation equipment 1 by this, or making the scan speed 
of the head section late and carrying out incidence of the drop to an abbreviation perpendicular to an object, and can 
shorten the time amount concerning printing, and uses for printing can lessen. Therefore, with this liquid regurgitation 
equipment 1 , while being able to improve the manufacture yield, a manufacturing cost can be held down. 
[0144] 

In addition, although the liquid regurgitation equipment 1 which prints the pattern wiring W was mentioned as the 
example and the above example explained it to the principal plane of printed circuit board P, this invention is widely 
applicable to the equipment of the others which carry out the regurgitation of a slight quantity of the liquid, the printer 
equipment which prints an alphabetic character and an image on the recording paper by carrying out the regurgitation 
of the ink etc. For example, this invention is also applicable to the regurgitation equipment for DNA chips in a liquid 
(JP.2002-34560.A) etc. 



[0145] 

Furthermore although the electric thermal-conversion method made to breathe out from nozzle 74a is adopted in the 
above example, heating electric conduction coating liquid 2 by the exoergic resistors 72a and 72b of a pair, it is 
applicable also to what adopted the electric machine conversion method which it is not limited [ method ] to such a 
method, for example, makes Drop i breathe out from nozzle 74a electromechanically by electric machine sensing 
elements, such as a piezo-electric element, etc. 
[0146] 

Effect of the Invention] * 
As explained above, even if irregularity is in the principal plane of the object with which the breathed-out liquid reaches 
the target according to this invention, the direction to which a regurgitation means moves is making a liquid breathe out 
from a discharge opening so that it may become an abbreviation opposite direction. To the principal plane of an object, 
to an abbreviation perpendicular, it can reach the target and incidence and the fault that a liquid cannot be reached the 
target near the end face section of heights in the principal plane of an object like before can be prevented for the liquid 
breathed out from the discharge opening. 

Therefore when according to this invention breathing out a liquid to the principal plane of a printed circuit board and 
forming pattern wiring in it by printing, for example, it can prevent that pattern wiring is disconnected near the end face 
section of heights in the principal plane of a printed circuit board. 

Moreover, since the incidence of the liquid can be carried out to an abbreviation perpendicular to the principal plane of 
an object,' a liquid can be made to reach abbreviation homogeneity only by a regurgitation means moving a liquid once 
with discharge in the principal plane top of an object according to this invention. 
[0149] 

Therefore, according to this invention, since the amount of the liquid which can shorten the time amount concerning 

carrying out the regurgitation of the liquid to the principal plane of an object, and is used can also be lessened, the 

improvement in the manufacture yield and a manufacturing cost, and ingredient cost can be held down. 

[Brief Description of the Drawings] . . 

[Drawing 1] It is the perspective view showing the liquid regurgitation equipment concerning this invention. 

[Drawing 21 It is the sectional view showing the head section with which this liquid regurgitation equipment is equipped. 

[Drawing 31 When this head section is equipped with a coating liquid cartridge, the feed hopper of a coating liquid feed 

zone is the mimetic diagram showing the condition of having been blockaded by the valve. 

[Drawing 41 When this head section is equipped with a coating liquid cartridge, it is the mimetic diagram showing the 

condition that the feed hopper of a coating liquid feed zone was opened wide. 

[Drawing 51 It is the top view showing the applied part of this head section. 

[Drawing 61 It is the sectional view showing the relation between this coating liquid cartridge and a head chip. 
[Drawing 71 It is the sectional view showing the condition that the valve of the valve system in the connection of this 
head section closed. 

[Drawing 81 It is the sectional view showing the condition that the valve of the valve system in the connection of this 
head section opened. 

[Drawing 91 It is the sectional view showing the head chip of this head section. 

[Drawing 101 It is the decomposition perspective view showing the head chip of this head section. 

[Drawing 111 It is the top view showing the head chip of this head section. 

[Drawing 121 It is the property Fig. showing the relation between the difference of gassing time amount, and a 
regurgitation include angle, and this drawing (A) shows the regurgitation include angle of the drop in the scanning 
direction of the head section, and this drawing (B) shows the regurgitation include angle of the drop in the conveyance 
direction of a printed circuit board. 

[Drawing 131 It is a block diagram explaining the control circuit of this liquid regurgitation equipment. 

[Drawing 141 It is a mimetic diagram explaining the regurgitation control section with which this liquid regurgitation 

equipment is equipped. 

[Drawing 151 It is the top view showing typically the impact area of the drop breathed out from this head chip. 

[Drawing 161 While this head section scans an outward trip, it is the side elevation showing typically the condition that a 

scanning direction carries out the regurgitation of the drop to an abbreviation opposite direction. 

[Drawing 171 While this head section scans a return trip, it is the side elevation showing typically the condition that a 

scanning direction carries out the regurgitation of the drop to an abbreviation opposite direction. 

[Drawing 181 It is a flow chart explaining the control approach of this liquid regurgitation equipment. 

[Drawing 191 It is a flow chart explaining printing actuation of this liquid regurgitation equipment. 



fDrawino 201 In the head chip of this head section, it is the sectional view showing the condition that air bubbles were 
osnsrated 

Drawing 211 In the head chip of this head section, it is the sectional view showing the condition that a drop is breathed 
out from a nozzle with the generated air bubbles. 

[Drawing 221 While the conventional head section scans, it is the side elevation showing typically the condition of 
carrying out the regurgitation of the drop to an abbreviation perpendicular to the principal plane of a printed circuit 
board, and this drawing (A) shows the condition of breathing out the drop in the outward trip, and this drawing (B) 
shows the condition of breathing out the drop in the return trip. 
[Description of Notations] 

1 Liquid Regurgitation Equipment, 2 Electric Conduction Coating Liquid, 3 Head Section, 4 Body of Equipment, 4a An 
exhaust port, 5 A coating liquid cartridge, 6 A scan rail, 7 Driving belt, 8a, 8b, 9a, 9b A conveyance roller, 1 1 Coating 
liquid cartridge, 1 2 The coating liquid hold section, 1 3 A coating liquid feed zone, 31 The body section, 32 Applied part, 
42 A head chip, 71 The circuit board, 72a, 72b Exoergic resistor, 73 A film, 74 A nozzle sheet, 74a nozzle, 75 Liquid 
room, 76 A coating liquid supply way, 82 A regurgitation control section, 87 A control section, 91a, 91b A power source, 
92a, 92b, 92c A switching element, and 93a, 93b and 93c A resistor, 94 A variable resistor, 101 , 102, 103, 
104,105,106,107 Impact area 
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[Brief Description of the Drawings] 

rDrawinq 11 It is the perspective view showing the liquid regurgitation equipment concerning this invention. 

[Drawing 21 It is the sectional view showing the head section with which this liquid regurgitation equipment is equipped. 

[Drawing 31 When this head section is equipped with a coating liquid cartridge, the feed hopper of a coating liquid feed 

zone is the mimetic diagram showing the condition of having been blockaded by the valve. 

[Drawing 41 When this head section is equipped with a coating liquid cartridge, it is the mimetic diagram showing the 

condition that the feed hopper of a coating liquid feed zone was opened wide. 

[Drawing 51 It is the top view showing the applied part of this head section. * 

[Drawing 61 It is the sectional view showing the relation between this coating liquid cartridge and a head chip. 
[Drawing 71 It is the sectional view showing the condition that the valve of the valve system in the connection of this 
head section closed. 

[Drawing 81 It is the sectional view showing the condition that the valve of the valve system in the connection of this 
head section opened. 

[Drawing 91 It is the sectional view showing the head chip of this head section. 

[Drawing 101 It is the decomposition perspective view showing the head chip of this head section. 

[Drawing 111 It is the top view showing the head chip of this head section. 

[Drawing 121 It is the property Fig. showing the relation between the difference of gassing time amount, and a 
regurgitation include angle, and this drawing (A) shows the regurgitation include angle of the drop in the scanning 
direction of the head section, and this drawing (B) shows the regurgitation include angle of the drop in the conveyance 
direction of a printed circuit board. 

[Drawing 131 It is a block diagram explaining the control circuit of this liquid regurgitation equipment. 

[Drawing 141 It is a mimetic diagram explaining the regurgitation control section with which this liquid regurgitation 

equipment is equipped. 

fDrawing 151 It is the top view showing typically the impact area of the drop breathed out from this head chip. 

[Drawing 161 While this head section scans an outward trip, it is the side elevation showing typically the condition that a 

scanning direction carries out the regurgitation of the drop to an abbreviation opposite direction. 

[Drawing 171 While this head section scans a return trip, it is the side elevation showing typically the condition that a 

scanning direction carries out the regurgitation of the drop to an abbreviation opposite direction. 

[Drawing 181 It is a flow chart explaining the control approach of this liquid regurgitation equipment. 

fDrawing 191 It is a flow chart explaining printing actuation of this liquid regurgitation equipment. 

[Drawing 201 In the head chip of this head section, it is the sectional view showing the condition that air bubbles were 

[Drawing 211 In the head chip of this head section, it is the sectional view showing the condition that a drop is breathed 
out from a nozzle with the generated air bubbles. 



[Drawing 221 While the conventional head section scans, it is the side elevation showing typically the condition of 
carrying out the regurgitation of the drop to an abbreviation perpendicular to the principal plane of a printed circuit 
board, and this drawing (A) shows the condition of breathing out the drop in the outward trip, and this drawing (B) 
shows the condition of breathing out the drop in the return trip. 
[Description of Notations] 

1 Liquid Regurgitation Equipment, 2 Electric Conduction Coating Liquid, 3 Head Section, 4 Body of Equipment, 4a An 
exhaust port, 5 A coating liquid cartridge, 6 A scan rail, 7 Driving belt, 8a, 8b, 9a, 9b A conveyance roller, 1 1 Coating 
liquid cartridge, 12 The coating liquid hold section, 13 A coating liquid feed zone, 31 The body section, 32 Applied part, 
42 A head chip, 71 The circuit board, 72a, 72b Exoergic resistor, 73 A film, 74 A nozzle sheet, 74a nozzle, 75 Liquid 
room, 76 A coating liquid supply way, 82 A regurgitation control section, 87 A control section, 91a, 91b A power source, 
92a, 92b, 92c A switching element, and 93a, 93b and 93c A resistor, 94 A variable resistor, 101, 102, 103, 
104,105,106,107 Impact area 
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[ 0 0 3 3 ] 

$ fc , St * * - h y y ^ 5 * ^ * F • 3 IIO »«» 3 7 *» 6 31 * * < i: * , 1" * t> % » « 
*-h'J 9^5*^7 K«f 308f»3 2i9«5»ti:t, *M 3 c O BB BB If > 1 3e 
K<t««"L±tfttJfitf»Kf«n, #1 3 ctt> 3-f*'Ul 3dOf*»»lRlk:»iiL» (K 
|& P 1 3b*P^It5o £ ft »C * 9, a«*-hyy^5**#ffl53 1KS»-r*illJC 
M #t 1 30$fc«»**T**lft^T^Stt«?fcoTfcifeRiK8» 1 2rt©a»m*i$ 10 
ZtfinSCktBitSCiitfT**. * fc , 5t*#»3 1 *» 6 31 

*8i^fcfc*fcl4, tt*>K# 1 3c*i«»PI 3 b^HStSCT*, Sftftteffil 3 ©ft 

[ 0 0 3 4 ] 

ftM3?L Mtt, 02 ktts? * a tc> h y y ~>* 5 ©a-asfr & 1 2 ic 

£M£lfcSiitrMPT*&'K i«*-h l JfJ ; 5* , *{t:»3 l©gSg|$3 2tca«£ft 
IcBtrttB'PfcSa-MJvS'**! l o ± ffl , £cett±ffl**Jfelc«tt&ftT^*. 

n»mmni 4 its 5*>*#i3 i»«:««<£ftT!&«iK8»i 2 

3 1 Ntc**&K 2 tfWT ufc^tc ^fsnx^sp 1 2 rt nmnmm 2 l fc»c 20 

H3T*#o , a»«*fl«J:Di6«*-hy-y^5rt»c«<)S&tyo 

[ 0 0 3 5 ] 

^MIAiiSl 5 tt , ^fgiRSSPl 2 k i§ 31 ?L 1 4 * 51 31 L , ft. gff M M 1i 1 4 «fc D « 

DjiSftfcsatfc&iiiKMi 2rticsiA-r5o c n e * •> . c o & m * - h y y v 5 # 
g»i zrtoitMztfWtftdtfWttiki'tt, 2 tea, 

{Sfcnr#m^^2%*#gi53 1 Kagjfcflf&taci: 

[ 0 0 3 6 ] 

SrSgfl 1 6 tt, flgPililTL 1 4 kSmHASS 1 5 t ©Btcfgtt 6 h, *£?$iRgS!5 1 2 tea 30 
It 3£Mi»AS§ 1 5J:0i«iX2tftniliftllc, 9 SMC iffi tB £ C fctfft 

[ 0 0 3 7 ] 

COJfr@g[5l 6 ti , St^^r©»ftli*^ p y>hS«PO±ffiKWLT«llia*lPli:Lfc>» 

mBfc&i&zn* a r s » 1 2 © « & t §nc 12 ■ t s m awe , -r&t>-5js^£©ttftisi 

± © T tl £ £ M « A SS l 5*»»5J:5Kl. S iR HX 3 BP 1 2<fc»)iiAL;fc$*aS2* 
^ $ UX § SB l 2CBlfMti:t^t't5J;?ii:Lt^5o * , Bf 9 SB l 6 « , 16 ^ 73 O 
flft S1©1 TfliJOSgPtcngPffiaTL 1 45riS^5<t9fCU> SffiiRSffil 2£9j§A 
L/-c#«SjK2^n»»ii?Ll 4 £ 9 ft SBK if ft K < <t§. 

[ 0 0 3 8 ] 40 
->-;U l 7 ftgp>lj§?L l 4^p 3 flSt-§gP»TfeO, ftSP31ii?L l 4 5T'«iii2tf 

jSisiitTLt-sfcsimajKa^aiSt^-hy-yfsonwcanTLS^ck^wir* 

o cntzib, -y - )V 1 7 , 4>ft<fcfc#«*l:«2&aiiLft^«}:3*S*tt*1l'ratt 
HT'8SShtl^ t fit, CCi'-zH 7 « , $ ffl Bf £ <✓> T , i"J $ S ft . ^ $ 1$ ffl 
m K IS C T , ft M 31 >I ?L l 4 e> (4 , ^ & HX S SB l 2mcftM*l$B#*i7c-?t ; i>£?£"r 

5 o 

[ 0 0 3 9 ] 

6 it 3? SB 1 8 « , & f£ A - h 'J y ->* 5 © fflij ffi ic - A ffi ft ft 3§ SB T* £> 0 , ^^'83 
0*(*»3.1©7'yf-U^-3 4E»«2tlft«6?L3 4 a ti^tS. C©ll±^gPl 

8 14, ±B5ffaR'K8au 2©<liJffllcWtTIIISll3St5 £ fco*¥ffiT'©5g^nSk«fi:, 50 
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i 9 v v •> v s ©«ik&» i 8 vim &tittttmoRmmomme 

Ml 9ai 9a©fte«tffl7?cDijffii:a^b, ± ffi t ¥ tf % ¥ B 1 9 

b tfiattsnfcfflijffioiti^*- h ij y i i <o±ao «t o i a«< *** s 

a? 3 zictiAsnstf, fflA4Sii©ffliJffiti8tte»n, k»3©*»»3 2ij©&£ 

ft 5 o 

[ 0 0 4 1 ] 

i i o«iB0ff*#Alc«flU c<n?tt3»MH*nTV>*. #«^?S2{i, #lt1i*£ 

tfttffljnitinT, £ > ©mM«taffi«±©&fr < ft *o cntcioT 

HfitttUaP2 0tt, M IR S »l 2^<D^^^fi ; &^ai"rSi:i:A^T'fSo ft *K ^ $ 

ix^gij i 2oi«*ftKR»*i?fo*tt« 3 senses ns t oftt* < . 2sn 

tte»nfcks«ij5b^<v K»3c»»t6nfe«»*3 2 K«£-rs«£®«2 2 kfts„ * 
LT> ^^n«2 2©-gp> T#fe-& mj -y & 1 1 ©«£«« 2 2 KB, «£E3 

^£^SP2 1 #Ktt 5ft TV*. 
[ 0 0 4 3 ] 

•v F 3 KOV l Tii1"5o 
[ 0 0 4 4 ] 

^\ <y K ffi 3 a „ B2Stf85KSti3IC. * f* & 3 l * W L , C © * <* SB 3 l li , m 
$ £ - h U -y ^* 5 S * £ ft S S » SB 3 2 k , iiA- h U 7^5*ltt4«Sfr 3 3 
SIf5 y ? 1,* - 3 4 k, mm *- h U y 5> 5 *« (3 til b7a ft fc (* » t Sf*»8Ptt 3 5 t 

i 3J:gi?ntitii2iti^$&?n5gi8 3 7t, »a»37rtc*(t5«*ffijii 
2©w»**wr*J6*«wa5 3 8. 3 9 i, i6ii/-*6m«nii/-H4 0i: 

, M^;VF7tC*<*gP3 l*ff±«**'<n'h±*»4 l k, |t!12?:»tHit^ 
.yKf'V7'4 2t*|in^. 
[ 0 0 4 5 ] 

b U -y 5 /jt3S»«h5«183 2 tt, F U v 5> 5 tfSIJhUo tc 

ys;5#«»*n*, iinic^o, *<*gP3 i tea, h y y * 5ff«»a««ft 

[ 0 0 4 6 ] 
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W±©*Sfca**-MJy5>5tf**ISn**»»3 2 ©WPHIfctt, 3 3 ft® 

ItenT^S, ilOi^li 3 3li, j£fiU-A'6 fc*¥fT**»S5 3 2 ©««©-£fcR 
tf5tiT*D, h »J >v 5 ©tl^gSB 1 9 ti^t5o h 'J y 5? 5 

£ O^-g-filB^till!^ £ IT. i»*-hUy';50«*Sf1 9 #88 6 ft T ^ft ^ 
$J£gJ»g|5 32 OH »C HI S) S « 5 £ 5 E LTgSSP 3 2 fcSEHf 5 C £ T't 5. C flE* 
^T, ii*-Mhf5tt, ga»3 2E8SESE3l|-r5Ci:*<T?£, *fc, jUXaSit 
**«iBK:»^5nT^*»«tta»2 0 *^ * # » 3 I OlItCtn3Li:**< 

[ 0 0 4 7 ] 10 

5»;H^3 4tt 1 «/***Sr«bT*JS*tt*fc0"e*tK &»g&32<D4l£tf-33 
E*tLTK*HI©{»Jffl. tftt>*>MMl'-fr 6 BS¥ff &g«SP 3 2 ©4S»©fl!l£EStt 

ffliJA<C(Dg»g|5 32(Dffi^tC^tTjfiSgtH-r§^|BltC§!ptt^{4-r?.J:3^^fig^n, 

HI eft 6% 3 4 a tfl)SSnTl>5. 7^1/^-3411, II* - h U 7 5 A<g 
»8P32E»»Sn*i:EllSK, $tt£ftt, I^?L3 4 ai'ilA-h'J'V^SCfjh 
£g|51 8^^L, S^||S32E8^*ttfc»tt*-Kyv^5tf»»»32J:t>K«L 
fi: J; 7 ic t 5 „ 
[ 0 0 4 8 ] 

a matt 3 5 a, ii*-mj^; 5 co^^ssp 1 9 icata* *»iii«i©*ii±e*** 20 
-hu«ys;5*«o^-r3fiaiK:w»-r5«/<**«ritti/TKtt6n*o tt»»*r 3 5 « > 

, M»Ta«*-hy*y^5©l£flS*l¥El/, ««»32ES»SnT^*£**-hy 
v S> 5 * tt * « 3 2i!)SD»t*ftl£W»t5'f fi* H » tt ? S o W » « t* 3 5 « 
7 7f l/A-3 4©i^?L3 4 a tii^SM 8 tO«^«l*'ii?n/i:tt. S« 
g(5 3 2 £ t) ^ $ # - h l> ^ ->* 5 £ #E tB "T & o 
[ 0 0 4 9 ] 

a«»«tttH»3 6 it. »«*-hyy^5rtosi*»«t2©«a*aiewK:*w-r«t 
{Rijffi(Oig^73ifiitcMis^nfcs«^ma52oicigttuii^wics^?n^o & « a * * tu 30 

g(5 3 6 It , lIA-h'J y 5; 5 fill (* » -T * H * b * V % f* » K £ 0 If « tl T * 0 » 

8i*-h | j'r^5^giJnfttt 1 %kffl.t) — v y 7 ->* 5 ositfflnP 2 0 e ffi * s n 

[ 0 0 5 0 ] 

lt»»320* + *f*3fiictt» iSA-h'J'yf 5i(i81»32K8«?nfttt. !£ ® 
fj - y x) y *j 5 co m m (R « 1 3#«ttStt4«*l»37#Rtt&ttT^3. C © » « « 
3 7«, fi»»3 2fcS»£nfca»*-MJ-y5>5<oaiR0lt&aSl 3 £ # ft gfl 3 IC 

j£iB»c»it&n/'c#*a«2*ptai-r5'N-y k*-? 74 2EW*&K2*«i&-rsa*« 

[ 0 0 51] 40 

*{* tt E , ft ft fl! 3 7 (i , 0 6 E f J: 5 E , SSA-h'J'r^SfrfiRSJnSlii 
«2*ffl©S£fti§©aB5 1 i: , ftft»37Cie«h*ii([«»»l 3 5r->-iH-5-> 
-;l/»*f 52t, 2 |*)cD^»6tl^^S-r 5 7^H5 3t. 'N7Kf 7 7* 4 2 l 

[ 0 0 5 2 ] 

*g & $ & as 5 i a , eg $ « *s sb 1 3i«««n«is*-h | J?5'5*'6«8«n5H« 

[ 0 0 5 3 ] 

i/->i^tt 5 2 it, mmm^as i©±«KRW-&nfc»»'e*0* ^ ?s # - h >j -y ~>* 5 

©&*{**&# 1 3«i||llf 3 7 01IM»I5 lEJS8SnSit, »«»*2*W»K 50 
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anftv^3»«js»«5 i tmm&m® 1 3 hi 

7 l JJ5 5 3 « h u <y s> 5 vmmmmicmmmm 2 k»a it t $ ^ rd«« 

«OCT**W»)Bf< ^ffi^ffiSP 3 8. 3 9 4. 9 *T»fc«tt&ftTV*. 

#®fi|5 4(4 B7Rtf88EStJ:-U. 5 1 2 «»* ft* 

ttftttARe i l^iJitASSe i HMli2tf»At«iM62t.itj6z 

*»6#«**2*»(ai-«ai**aK6 3 fc, &ft$6 2 SrHSSifiASS 6 l MfcfeKtttU 
B63*4:OnK:»l*6ftfclBP*64fc, MPffle 4 * PI Bfl T * # 6 5 t , #6 5 * R 
□ «J6 4OBBS1-*»l«0K:f*»1-4f*»»«6 6t, 6 6 <D 3 5 * H t * ft E 

IB, ftKfl*«5 ItHTMA-h-Ji-VSOlifiMl 2rtO* 
tMZSMF^^ ZfcKlftiJIfifcfcB'KSWl 2 i:a?*!i-r*&&88T-fc*o tt« 

maks 1 «, a«jg«>aj5i<oiSiii«*»&a»S62*Taatt6ftT^*. m^^ 2 

ffittlSS6 3 7b>P,»«^ffi2%r?iltBf5o ^rS^tbSSe 3ii. IM62fr6«P*64t 
frlTMlSZ^IfiStiT, 2 ft ^® 

nl saJranspe 4 zmmLxmmm\®& 1 « * a « » a ss e 3 

£9 fc«g62flfcBK3ft*. #6 5li, f*»*»6 BOtttoUt* ^^ 7h68 
*fl-LT«*«nfty^775L6 90lrc*i. iI»B»6 3 «©*Iii 2 Oftff 
ICiotlTlciltSo #6 5(4, T«EfiIt^?, il^6 2 M^Y5ft ASS 6 1 
«i:»jt«m»6 3«fc*»«r*J:5KMP*6 4*BH*b, ***m»6 3^©»« 
?g®2©£*a*«f£o #65tt, f*»»#6 6 ©^»*K:tt^T±*Kffl«'r * t 
g*j£g62*ei$»itASg6 iifcl*«ffl*6 3ii:tai*fl£« /N » Ff ^ 42 

5, 

4»»«6 6tt, W*tfE«3-OW<*«**D, #650±Itiii 6 2 0±ii:© 
■ T?*EM*f 6 7 5 »»AC*0ft6 5tBP*6 4 0HIt8 

*ftC#»-r*. »Ell*f6 7tt, tt»»tt 6 6 Oi«^llt^->'T'fc 0 . ft 
E*»*S> 6 7 *«»-r * C fc1f{*»*« 6 6 0tt»7JtMt8i: T't* £ 5 fc L 

ry>*, erne HEM** 6 7 1*, e 4 *nn-r s# 6 

\ 8(4, -JSK8i?nft#6 5t, flSiSKftfc* ftft^77 7 A 6 9 £: * 
mtBLXMWjtZZ r> CR»6hftJ't 7 ^^777i69li, # •> * 7 h 6 

tiiSS6 3(9JO-iffii:> n«fc»r»fl!l±ifii:*»6*0, *«E t mmmm 2 ©ftEK * 
9flSlllli:»«»EtfJK 6 3«llc»tt£ffi-rSo 

|£±©*°*#««5 4T'(4. B7E*tiH, #6 5 » » « 6 6©tt»*t^ 
77vi»69©#»*kK«t^TS«S62©IIIPSi564*BBa-r*<fc3ICffE*ftT^ 

5o ^ LT, /\*K*y742fr&»M«2tfttW*ftfclBlc, MP»6 4»««flft 
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II2 0&EICJ:^'f777A6 9 tf^MECiOff Litf^nt, #->^7r-68i: 
6 5 6 6 <Dtt&ti\CtriLXWL±lf *. COk*, 1«I 6 2 <Ol!«S 

ASS6 i«fca«»mK63flli:IHI©flimS564tfMltt«*U #««6*2jb<a«aiXB6 
l«fr5««»iaB63«C«»«ft«. Ut, #M«2©fiEffffi-FLT*V7 7 
7A69tf«7cAKJ:DSO**CRD. (t»»»6 6 0«»AKJ:!)^'/t7 h 6 8 i: 
«C# 6 5 **** 6 2 ^Hitt * * 3 K9l«T»f *. W±C* ^ K tT#«« 5 4 

[ 0 0 6 1 ] 

a«iR8»l 2 rt©»«*« 2 C©£t, £m*ABl 5fr^^tfi 10 

yys;5o±*ea6n*. cftfc «t o , j« i *7X* 74a*»6tta«n* 

fW©ttl»KR!>, ¥i»#ffi££*o COk*, £^#ABl 5 rt JC * « S « 2 12 A, if 
[ 0 0 6 2 ] 

^&&ttig|5 3 8, 3 9 8. B6KitJ:H, fftf nt«*- b ^ 5©1*««» 

i 3 K»tt£ft5»86P3 7 rt©#itm$ 2 ©*r*R*«tiJ'r*-*f©*«i** ; fi*" s»« 

»*tfr5*D, J6*ftf»««3 7rtE«***J:5KBRSnt^S. ^ j« ^ tti 3 8 
3 9 tt , SMSI5 3 7©^7&igJ6SB5 1 © ©J ffi £ jg M 3 7 © F*l 31$ £ ft SMC M ii 6 <fc 
'•5C»ft6n, ttlfn'Ny Kf 7 74 2 Ei««nT^4, 8iS«lB» 3 8. 3 9©ft 20 
tti flS it , »aSP37rtKfe^*7-f;b*53«fc0t±Bi5tcKW-5nT^«. cm±> 9 * 
H2*i7^*53ttTt4Si4E. ^7Ff77"4 2 M IC fc It 3 * « *£ HE 2 © ft 

#MK2*7-r/l'*53*!>fcfc**-MJy$>5<IIIT-tttt*4cfc-e, * « £ ffi 2 
W 7 W ^ * 5 3i^7 K f- y 7 4 2 ©Jtc&<&oTbS5C££|5fi±t3Ci:tfT'£ ; 5> 

o 

[ 0 0 6 3 ] 

U - ;U ?L 4 0 tt , *«:»3 1©**U-^6kWrtl'r*«iii»=»**6*l^ 'N y K SB 3 © j£ 

S7?[p]lcKfflr57LT'^D. StV-^6<)«)II?nT^5. ;U r- ± # SB 4 ltt. 

gp 3 i<DBIft^;Vh7i:J*lfil-r5«IBSK:»ttP.n, * {* 8P 3 l^|gi)^;l/h7tc^±f^ 30 

o c n * d . 'n -y h » 3 it , b n ^ ^ h 7 © ffi n tc # ^ , * u - ^ 6 * a << k k l t 

[ 0 0 6 4 ] 

^ 7 Ff.y/4 2li, *f*g|53 1©«ffitC»^TBEIS«nT*J»3, 88»3 7fr5«»6S 
[ 0 0 6 5 ] 

CO^nFf^Utt, B9»tfB I 0CS?tJ:3C, ^-Xi:&3lH]BlS1£7l£:, 
8ti«25talt5-S©iiSR*7 2a. 7 2 b £ , «ti$2©in?RC7^ 
A-i»7 3t. »«tt*2**«©*IB-ettHl«n*7X^7 4 a fit St tt & ft fc 7 X ;l/ > - 40 
h7 4£, i:n^Cl^nTHIffi2A ( «l&Jn^$^TS5If 7 5 M 7 5 K 
*Mifc2*#*&f*a8l»[»7 6i*£f3o 
[ 0 0 6 6 ] 

0g§Sfi7 1 tt, ■/'J3^»*S»IST'$D, ^©-±ffi 7 1 atC 5HSfifi#7 2 
a. 7 2 btf»JK*ftT*!K -»©«»»tt#7 2 a. 7 2 b BB** 7 1 ± ©H* 
L ^ 3T<» ® B £ # & 8 £ tl T 3 C © flPJ ffll 0 B tt s D 7 -y * I C (Integral 
et ) c i r c u i t) * F74"'<- F^^f X>*TB*«ftTl»5. 
[ 0 0 6 7 ] 

-WOSBSIn#7 2 a, 7 2 b tt, MIPia»*»6«»*tl***KJ:»)a»U, «I7 

5rt©#M?w:2*iqj»UTrtffifc»i&*o <:ftej:»>iin»sftfc#«£«2tt, aat so 



(12) 



JP 2004-311725 A 2004. 11. 4 



[ 0 0 6 8 ] 

7^/^731^ 0SgS« 7 1 <D-±ffl7 1 alCii?nt^5. ^;U7 3tt, 
tfU%&itm<0 F 7^7 <r> A h !t)^45fc 0S&8S7 1 ©-±E7 1 

-fl<D%&Mtt7 2 a. 7 2 b*-ffiLT*IHttKHtrJ:$fcJBja3tiT^*. 7 ^ ;U 
A 7 3(C*t)-WOf8»«tPlf*7 2 a. 7 2b*Htf*##il!37 5 © - » £ » f£ f S . 

[ 0 0 6 9 ] 

; X)li/-Y 7 4 1Z. mm i fctttH 5 ■£ 5 # © / X ^ 7 4 a#fBJa*tlfc5'-htt»*f 
T'ife *) , 7 -f ;l/A7 3<DlsI!S»«7 1ilRWffliJf<: tl StlT^ So ^X;W 4 ali, /X 
;l^- V 7 4 KR««KWP*nfc«/h?LT»* t) > -Jt^lliStlf* 7 2a, 7 2 b t » 

[0070] . 

j£g 7 5 li, IR1C7 1, -*t<058&fiia&72a, 72b, 7-Ml/A7 3RO/X;U 

7 5 Q««^fS 2 tt, 5S&«ta<* 72a. 72bK*!>linfc**U ftfftflffitlS. 8 
K«£K 7 6 »«®37©t&«i*tH»63fc«*l;£ft-t*5»K 8 S^P 3 7 fc»«£*nfc 

- t v >y v 5frt>mmm®2tfi&®-£*i* c<DmmM7 6iciit5#ffii7 5 

snr^*« cniciD, h y •* s> 5 fr&{fttt*n**«fttt 2 vilKR 7 6 

Kama** is^7 5rttc?t«*n?.o 

[ 0 0 7 1 ] 

laiftHO^f Hf y7*42C8, -*f©?i^}gJn<*7 2a, 7 2btiAft»S7 
5*--3M±«*T^*. * IT, a 7 Ff 7^4 2i:fc^Tli, RS75*-0«±« 
jlT^Sl^ ffi^ttmSBl 0»JWffl5^60li^K:J:oTCn6-»0»»««(t7 2 
a, 7 2 b%»ma«?tT-W©58i»»*i(*7 2 a. 7 2 bC»«t««l7 5rtO»t 
eg ?& 2 £ . $17 5 *f fS "f S / 7 4 afrf>IIi««IT'ttffl?*5. 
[ 0 0 7 2 ] 

K* 7 5 IC*M« 2 »fc*ft*. HI, -#©i8a&«K{* 7 2a. 7 2 b IC*§H# 
ID i~3fisec©B><;bX*«**-rcfcE*9,-»®*J*tttt#72a 

7 2 b^^n* nmaKJpJfttrn, ?©*s*. -*t©«»»«i{* 7 2 a. 72b tit 

#ffi*ftfc*«J6*2fcra*©#B0»«**2tf**l tLT/X/H 4 a ft» & tt IB S 
n> 7D>'hS£*P©£ffii±KM2ft ; S° 

[ 0 0 7 3 ] 

^ . y K f- 7 4 2 T* « , 01 1 tc jj* 1" J: ? K , 10(DlS7 5rtic, -WcDfg^fifiti*7 

2a, 72btf*8«nT^8. t4b%. 1 O © ffi S 7 5 ft tC , - » © » & IS St f* 7 2 

a. 7 2bt-0«jl*tOT**. -»0»»«tt#7 2a, 7 2 b it , £ 

. ft*K 0 1 l T-ti, /X;l7 4aOffiS%i^ii8t'Sl't^5, 

[ 0 0 7 4 ] 

C © «fc o K, -M©8J»ttta# 7 2 a , 7 2bttt, 1 O © »J»«ttfc * 2 O K #»J L fc 
<fc?ftlgtttft9:ft£#ll^T'etf¥#Kft3Cfcfr^ ffi ia fit IS t£ fg © ffi tc ft 3 0 C 

C-5tCiMtift7 2a, 7 2 b * il ?J K & H L * tl € ft 2 fg S fi © Jg «t fit * 

WT5-«0%i»ln<4:7 2 a, 7 2 b tf n 5 C t t * !) , fi tit tt «± # »J T 
§BU©4fggfi(Cfti)o 
[ 0 0 7 5 ] 

C ffiS7 5rt<D«m^7«2^*il$-ti-5fci6lCti, - « © % £ ft Ini* 7 2a. 72 
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bfc-£©M*«tbT-*t©«l&S«itt7 2 a , 7 2 b*«»*S&Btf**. «» » 
» tOSBBCi^H-Ki!). /X/W 4 a^ttWSnS. fg&Sintt 7 2a, 
7 2 b « mS058lftfi«^5lca7£^T, ^fc, T * * 

Cct*lii*S< U MIC 2 o©S«i*II?Jfc««"r 5 C T*«tfiffl*» < 

[ 0 0 7 6 ] 

ft*> -ft©8&Jgia1* 7 2 a . 7 2 b © f» * * if < # "t ft tf « taffi £ SS < t5 C £# 

-**©«J»««H* 72a. 72bJ:LtISStia^ J ?li d^tt) 
«jA^&. -»©5S«US*tf*7 2 a. 7 2 b ©»* *» < t * K « -*© * • C 

©ft*, »**»<t4Ci:*<, -»0«»«ffi{*7 2 a. 72bO 

[ 0 0 7 7 ] 

tC 5f, ®g7 5rt©#W£$2*/X;l/7 4aJ:DttaJ2-e£i:^ -*t©58lft«St 

»4»iuitfnuK4«J:3K«ji(iis«i*7 2 a. 7 2 b*®m®m?%t, mm Hi. / 

X;H4ai5KTKlT?n5. *ft, -W©»»«SH*7 2 a. 7 2 b©«?Sf8£l$ 

«ici»iiii«**4**ft«*ictt» -^©fg^ffiinf* 7 2 a , 7 z b ±x-mm*fK mnm 

« 2 tf»«U«»tf»£L*< ft »> , £§&&ffi<* 72a. 7 2b©MlS#|Sj©<5jnfr-£ 
[ 0 0 7 8 ] 

C©£ ttCOI^T, 01 2«J8^TllWt8. 01 2 (A) StfH 1 2 (B) tt, -«« 
H?Sigffi<*7 2 a. 7 2 b fcfctt3«}S58£B3IHI©« £ , ®ii8i©ttai&&£©MlI** 
LtVso ft*, 01 2 (A) tt, ^^ISOMS* (-*t©fg^Stttt 7 2 a, 7 
2 b ©MIS* fa) ©RtHJftftexfcjSU 01 2 (B) tt, > H*PO*S*ftC 
PtHiftfi8y**bT^«o 01 2 (A) RtfHI 2 (B) 14, *M K «S«£»IB 0 !8 
%^TfcD - -SO^^fifi*72a, 7 2bKfctt3MSt2, BffaMO. 04^s 

e c T' 3 % > Bf fg g 0 . 08/js ecT6%a * ol<&9 ** ,41;8, 012 (A 

) R 0 l 2 (B) ttayiia- j'tiSi'SaW-i'a >IS*i?feJ, 

[ 0 0 7 9 ] 

01 2 (A) KCFH 1 2 (B) csi-i5ic, tiafS4»HlclA^U5i:, ®« i ©Rt 
[ 0 0 8 0 ] 

*C T*, -N'V X 4 2 tt, CI ©fttt**'Jffl L, -*t©5S&ffiinf*72a. 7 2 b © M 

[ 0 0 8 1 ] 

ttlfl^^'^'f'y^Zli, »S75rtO-»Oil8R#72a, 7 2 b ©*n 
fniCtM^i^t^iltT', yX;l/7 4a^P.fS»i ; &tttli-r?>o t © *\ v F 

=f-V -f 4 2T*li, -*t©%#*ffita<*7 2 a, 7 2 btcWL, l8PII$fcEI-fl©«i«*#l6 
tJCtT, -*t©M£fii# 7 2 a , 7 2 b 0«»»f E U K T S C 

tfT*#So LftffoT. -*t©fS&ffi*xf* 7 2 a , 7 2bli, » « 2 ft 2 * R « K. ft K « 

^scttftf , ffiffi i ©Rtmftfi^KiK i ©«?*iBtcWtTBSSEtcftS<J:o»c/X;l/ 

7 4 a £> ?£ « i *tttti*-&*i:£ 
[ 0 0 8 2 ] 

*\ <y F f- V "J 4 2 (2 , Sli7 5rtO-Jtff)iHfiiiltt7 2 a, 7 2 b K *l * 
mrS^kBtS^Sft^.^^*^^^^^^^ 7 2 3 ' 7 2b%$iJP-T?.o 
Ff^4 2tt. -*t©5g&ffita{*7 2a. 7 2 bKftttt4*»li:ai*4*«^ttl9 

i: *M c -*r©fi£^ffiia*t72a, 72bfnfn 



(14) 



JP 2004-311725 A 2004. 11.4 



JPBK»bT«aitK*ll i tlfek t<Dfc« i OB*tt« A * * »■£ »P « 

9PjBK»LTfSJii>K**«J:9C>'X/V74a*^**i*'!tta*^SCli:6^tS. 
[ 0 0 8 3 ] 

0 1 1 fcjR***fc, «J»fi«tf*7 2a. 72b li, 'Ny K» 3 04*»ft «H 1 1 

l*fclflB£fifcffiJ£IBHteMoTi!tta-*-*ci:#'C**. 
[ 0 0 8 4 ] 

U±<D* 5 fc, A7Kf 7/4 2S, a«0«5|HfiB*'N«yK»30j6«^lfllK»»S* 
[ 0 0 8 5 ] 

w±o * o i ±sb Lfc«j*0<i!iK, 6 tcfr^^^« 

leS»«nft^»l ! »3KI}tt*'N»Hfyr4Z»*flll, lO'Nf Hf7/4 2 
7-4 2<DtttBffi4 2aKtt»Lfc£#ft*«tt2*:J5tS*ll*S , r*H*Lfc^i*»n 
[ 0 0 8 6 ] 

[ 0 0 8 7 ] 

0 SS 8 0 ii , 0 1 3 <T£ ? SsB*fM©SB»»*H»-rSKtt*81i:, 

AlA'ESJtlftROM (Read On 1 y Memo ry) 8 5 t , II * Hi £ ft SO 
i7'D^7Lf* ( M*ttl?nSRAM (Random Access Memory) 8 
6k. a»©*UP*fr5»l«P»87l:**l,T^*. 
[ 0 0 8 8 ] 

|l»glli ( »JfP*87*>60#J«#^»!:36^*, -«©ISo-78 a, 8 b & t>* 9 
a. 9 b*il«t4Bi i E-i'*l»«*T«l*«:4C«»S«nft/' , J>l'i*P* A 
./K»3©J&**fti:tt**£*"**l*fc«»r*. Ig»)gP8 1 tt, WtP»87ft»6©M 

ffl<i^^s^t,igiD^^h7>&iSfi)cr?)ig») ; e-^^^ig»)^^^^^^S8iJ^^H7 

* X 'J > r- fiffi P ©«&g?3 (6] t B&fiSf ifijKaanJfllKBilf s. cntcko, KM 

gp s i a, mm* h 7 ic&ik* nr^s^-y k»3 > hsp ©ffi&Tjfa tmm 
%y5foiz'&m*]micfc£t bbssib, m» ass 7 ^ k a 

"3 t , |gij^;l'h7(Dggi)3iS ; S:* | JS5t, '\-yFgP3©5t$3£fi ; &iti'JiP1~ ; S><> 
[ 0 0 8 9 ] 

qt tH m m 8 2 a » m 1 4 cssr «t 5 k, *ft*n 7 2 

a. 7 2 b Klfi^St 9 1 a . 9 1 b t . - W © IS & fi Jn (* 7 2 a . 72b 
ili91a, 9 lbtOSIW«l50/*7f5X^yfy^l?9 2a, 92 

b. 92ct, -WO«ilffi)iH*7 2a. 7 2 b «»* ft * «»* WIP* * k * ©*« 
§§93a, 93b. 9 3 c R tf Rja«ta» 9 4 *B A * . 

[ 0 0 9 0 ] 

«19 1 a tt, 5SJ»«*ift:72bK»«?ft> US 9 1 b tt. X^7fy^f92c, 
BjSEfifitffl9 4 *A-LTSUt»9 2 a . 92b. 9 2 c 1C M 8? « £ « M * ft * . 
[ 0 0 9 1 ] 

x ^, yfy ^| f 92a li, r-7>~>*X*^T'$fi!c£ft> 58l«fi<*7 2aM7yR 
©KlCg2fi£ft, fgHftfiffitt 7 2 a . 7 2 b O * > / * 7 * «fl » f S . X >f v * > ? * * 
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9 2 b fc, h V yfX^flSSn, RjgJgtrigg 9 4 t Jgfigi 9 3 a . 93b. 93c 
© H tc if -8 £ ft , %Mftf*7 2atc#ti|ST3M*£frJ8ilir3o X^ y^>^^?9 

2 c (4, Bj^fiia§§9 4i:*ill9 l b£©HSlc8^Sft, »» i 04lli»fil*«»t*. 
gSfg9 3 a, 93b. 93c, BJgfiftt§94, X^yf>yif92b, X ^ >y * > 

yi?9 2ctt, «»j<oi»tai7SriRi*tt»-r*. 

[ 0 0 9 2 ] 

fi*a§§93a. 93b. 9 3 cli, ih?nS45fi«i**t. X^7f>^!792 

K, Jg*xS9 3 a , SfetaStfil*^* < , &^T*, fi*tS93btf**<> fiin§§93 
c ©ffiffiffitf S&'hS < ft ^Tfc D , l8J»»*ti*7 2aKttl&*n**«[fl«, S£x8§ 9 

3 a~9 3 c©MftlcS8?n5AMCi9t$$«, 
[ 0 0 9 3 ] 

aJMirig§ 9 4 14, ffi}n§§ 9 3 a , 93b. 9 3 c © ft *» i; £ to £ ft 5 d t. T? - *f 
©58»«iatt: 7 2 aK$*&Sft5*MS*MK:SlfflJ'*'S<:fctf-CSS. 
[ 0 0 9 4 ] 

X-f -y f- V 9 2 b 7 IC L Tfttfitg 9 3 a . 93b. 9 3 c t - « © 51 DA & tt f* 

7 2 a. 7Zbi*i««nT^4V^t, X-f»f >?«f 92it*^Ctit> « 
j§ 9 1 a 6«»*«*W*««ftfc-»0»l»attf* 7 2 a. 7 2 b ft 5 (Sin 

g§ 9 3 a , 93b, 9 3 c C tt * 8tt # M ft * V ) . £ © i: * » - W © « fi «t I* 7 2 a . 
7 2 b lOjgjtiKft BS|Hl-f*5^C»> -**©S&a&«*i#72a. 7 2b*<a4t5»« 
14, BS n - K ft * o Lfctfr>T, « ft % 4 » H ® W - fc ft 0 , 0 1 5KwtJ:5K, ft 
® i cDRtHJfcfitfftiS i ©St3*SKWtTBSSilKft5<J:?tc/X;l/7 4 a e>fti8 i 
Rt & £ ft § o L # ^ T , Rt tti « ft fc ft W i « . Hl5*10 1t»*"r*#j6K«Wf* 

o 

[ 0 0 9 5 ] 

Sfc, ^^7f y^if9 2 b i»fiS9 3 a, 93b. 9 3 c O 5 t Ofttt 

X-f -y * y Vfk¥ 9 2 a > (C L, X-f 7f ^^'If 9 2 c 5:^7 > H t 
giLfthf, SSSiORta^iai^Hl SHJftfllBTwt'W F»30jei*ftOTilli 
t ft 0 , 0 1 5*^BiB73|piic*5^T, «Wi©qttH^ift*Rraf*c:i:^T»**. f 4 
to%,SStS8 9 3 a. 93b. 9 3 c O ffl ft 88 * ft S C T» , 58»«*i{* 7 2 a *\ 
#ttSft««M* -*f©»»«taf*72a. 7 2 b 14 , ttteSftSMte 

gitftt, s#fc%4-rs^SKfcia^4i;So c jg tn; §§ 9 3 a . 93b, 

93c«, thfnUtillRltttSCtfrfi, X^7f>^*?92bO«0U^. 

Sii* 7 2 a»C««S*ft*«»«%3aii»Cllft&**Ci:^1»t*. C ft 
ic <k D , ^7 K*>y 7 4 2 (4, -*f<D5§&Jgta# 7 2 a . 7 2b-efg£f*&fiteMg# 
tt, X -Y -y V ^JS? 9 2 b O » 0 it A ffi Si <* 7 2 a . 72b?nftlO 

st?afE^^BiK = ®iio«fras*«pfc-a:sci:^-et. ft s i ©Rtafts*-**©a«ia 

tAW7 2 a. 7 2 b 2 ftfc H 1 5*fcBJB£|qjKHai8li:g ft 

o 

[ 0 0 9 6 ] 

a f* w e > Rtamnjfli»8 2tt, m 1 4 e ^ -r <t a tc , / x ;p 7 4 a & bs m m m ft ?s i *< 

tt[l)StlTt#L/ctS^] 0 1 , 0 1 5 <P B ?j ft , tftfc^'N'!' FflS30Si 
»|6iHCHSBK«-*»ftfc»W^1 0 2. 1 03. 1 0 4 «f}n*>K«»l4«*StSJ: 
H^v Ff97'4 241»ti. S & 8 L < « , X^7f->^I?9 2 b^MI© 

a fc/h* ^jsfits 9 3 c trnrnz n% t%m&iri&7 2 a'\©iii8SfR*astfSt> / >ft<ft 

5, -^C5llfilntt7 2a, 7 2btC«|S«ftS*»l6^«fe**<ft0x ft ffi M4 , 
it $1 £ 1 0 lfr <^i£E©«3Pj&l 0 4K|5|jn5. Sfc, ataffl^SfeSS^ffi 

ffigg9 3 a iSiSn^t, BJ»»J>tf*7 2bfc«*&*ftS*»E{Kie*tt, lt^t<4 
0, -W«D5SJ!&»*l{*7 2a. 7 2bfc#*ft«ft**i*lia**t>'hS<ft!K ft i t4 , 
$ PS jft 1 0 l*^ltifi^fiiOl9Sl 02tca»^ft?»„ 
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K**IIBf CtlKffoT, 1 0 1, 1 0 2, 1 0 3, 1 0 4 fh 

[ 0 0 9 8 ] 

5 4>K&EP B^ISJ, ■T4t»«'N-y K«3©it**lfilO±»«lK-r*Cfc««Tft*. C © « , 
f§^jg*ii*7 2 a fc«, *lS9 1 a*»60«»fc«il9 1 b ft h © «KtfftW S * 5 

»ja«t»o»f«*»tfaic4*. uiao, i ft. yx*74a*6«*i* , *i 

[ 0 0 9 9 ] 

tfjlUh, ltJ<4!), -*t©^^Iintt7 2a, 7 2 b K ft ft « tl 5 «M S ««» 

* t < ft S . LfcA'ot, IRltt, »#jitll0 1^6«t»a^ffi«O«5ll*l07K:« 

»*n*. x^^y^l?92 b 9 JatSiJnu, 

»J»fi*ttt 7 2 aC«»«n«i»#lt*ft<45' -*f©5g&«tatt 7 2a, 72b 
tl*M« **. UfcTb^T, »#A 1 0 1 

ffi ■ © • 3* j£ 1 0 5 K $ ?S i £ » $ £ ft S » 
[0100] 

CCfc^E, qtmfWW8P8 2T?«. ^7f^'«?9 2b, 9 2 c^^^Cit' 

««i(0>'X;i/74a^5©ttdi*ift*^ , yF»3©jt3lE^riaK:7aBKa^«-&*£:i: 

ffft, S fctStfiB 9 3 a . 93b, 9 3 c i: °f K ffi 6t 83 9 4 fc * ffi * * t> * 5 C * 
«« i ORtfflSlft* 7 SHW±C«ft*** C **• / X;V 7 4 a 

6«giIKi!ttHSftT«l#L;fc*#j£l 0 1 * * 4> K , ^ -y K gfl 3 © £ S £ frK BU & E 5 
0(imi«O«BrtKillil*f*tS^#'T»ti. Sfc, Rtai#J»»8 2 tt, ~ *t © 
S£f£filn*f 7 2 a, 7 2 blCft*&S*l5S}JS ; &S l JSH'r5£:i:T/X;l/7 4 a £ t> &t Hi S ft 

[0101] 

f L, ti C £D tt m 3i'J ffll 8 2 ti , HI BRffBl 7e»t*^ K, X^yf^Sf 92 
[0102] 

ru>hs«p©«ai»iftii:»iDix^ifliK:aaRifliu:3ia-r4'Ny k» 3 ©<s 

SS til ^ T It , HI 6ICSt*3C, H16«f*0]B"r* , r*IHjK^*UT^*'NyH» 
3 © / X/U 7 4 a£9tttB£ft&$?8 i © tt tB^ A *< . ^ >v K«30**r*»rtli:ttE 

# 7d |p] tC 4 § 0 1 6*fcij* - r£fo«#D©#|BJfc***5EMfl'*"5. 
[0103] 

S 6 K 8 L < tt , *\ y K SB 3 0 1 6*ES«"rjfe**iaiB*SBkbT**bft*»6/X 
;l/7 4 a <fc 0 ® fig i fcRtW-fSfctK* K»3©3t*-r*35lfti:ttE»35l«Km*0 

St'HJtf;ttCN7 K»3©j£SE#lRjfc«£"r*Hl 6*©Wft*l#Efc££fi££ 
[0 1 0 4] 

C tltC <fc 0 , j££Lft#&«»i*:/X;l/7 4aJ:.?>ttW-r*^vF»3»t. ttBKfe^ 
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^ H»3tt, «Atf**a*« , 0. 1 m/s e c, Mtf i V'** 1 \ " 

Si;™*©**. *M»Fk*mDmme#o. ii,i55^« 

*^Ttt, 0 1 7C«***IC. *«illl*8 ZK*» 1*4 ******* 2 b .9 2 
0 1 7tlcat«*WB««i:tT*il»#6^X*74a*9«* • ***** 

Tfe, yj>HfPO±iC»tTilIICil* i " 
74a*0Rtair*Ci:«<T*»*iil * W *J IB H £ BB K 3 - K « 5P « * * - * « 

ft^ttffllltUMZTftt, -»©«»*tt*7 2 a, 7 2 b ^ * « * ® *** ^ 
,- yW9 2a, 92b, 9 2 c HV/^t5 C t i Ott W * ft * *JIP U 

^Uyha*PKWU"CII8SllKJ»?|i-rSJ:5K»J» , r«Cfcfc5fft'e**. 

B 1 3K»tlM83tt, Ml* L C D (L i q u i d £ r y s t a ! D I s p 1 

8188^6, ±5$Lfcfll»J*ft. fllMttMk 8 « M « © * « * W * * 5 *' J B < 5 ^ * 

ila^a-^PDA (Personal Digital Assistant)^ 
coil? *!§3T-;fc3 = 

Universal Serial Bus) „ R S (Recommended Sta 
n d a r d ) 2 3 2 C , IEEE (Institute of Electrical 
and E 1 ec t ron i c Engineers) 

*fc AtH^*?8 4 it«fflas«H8 8 t o h x a ©ra 

nBjS.x*T-9mm*'n uhitu^. fcfc> co*«i«««i:^tt> i e e 
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E802. 1 1a. 802. lib, 802. 1 1 g « * . 

t 0 1 1 1 ] KIR 

ROM8S», m A tfEP-ROM (Erasable Programmable R 
ead-Only M e m o r y ) « © * * -J T' * <0 , «tf«Pff8 7fffi?«»l«^f 
7i*^M?nt^§« tCftJdSnT^T-nOitt. fJ^^S 7EJ:!)RAM86 
CP-FSh*. RAM86li, W»»87fc*»>R0M85*6tt#iasnfc7n*7 
A^, $tttttBSB 1 ©SSttft^fBtS-r 5, 

xmii?8 4 fcttMSSBs s soneti, mza* tin** w-t 

A^ftLt^tU<, COS^ XHlAlf8 4tt, MAlfLAN (Loca I Ar 
ea Network), ISDN (Integrated Services Dig 
ital Network), xDSL (Digital Subscriber L, 
ne) FTHP (Fiber To The H o m e ) , C A T V ( C o m m u n i 
tv Antenna Television), BS (Broadcasting S 
t e 1 1 1 t e) h7-*»fc««**U f-fllB- TCP/IP (T r 

ansmission Control Protocol/Internet Pro 



a 



t o c o l) sosayaha^KiOfrfcfiS. 

8 3 9 ici *W««*tffl©£<fc*> l«Sl«ttlf»3 6KJ;«l«a«*«)«ft*c 

, 5o JtiiJSPgP 8 7 , CO*54M^of5iHTROM85fr6 

§?*tiSbTRAM86tc!Eltb, CO^n ^7LC»^t*»l*tT3 . 

cSiiis 7 14, RtaflJfPfcfr? JUS^n ?5A* R O M 8 5 a* 68i*m it r A M 8 

»82fci3£f3. :nCi t) , . RtmiMfifll 8 2 it, X^7f>«?92a, 92 b. 

9 2 c©*y/*7*WD»*TBM » cDRtffl7aft£ft'JI»-rSo 

C©ii»8 7«, SESbSP 8 1 tBHtlilklf, ^» K«3#iib4««6*l I * 7 

u v hip ©m^oEnwJiEHt-tttfi lt^s £ # a, 7 u > h«« p <Dmm*®±z# 

^I^T[^^^%^^WB | JiBHKWbT^->Kg|5 3^ffi!gi%'±tiS-ef5<t3tcy';yhS 

«p^sik?«. fit, > h»«p*w*«iia«*fc6» yu^bs* 
p©»&*<¥±£-e, y'jyblll£P©^£fi©-£«^^ LT ^^ ,yK ^ 3; ^ 

Si:^>;>hS«P©«^t ; &^SlctT9c(:9lc|gS)g|58l^$'Jffli-r?.o 

ifc 1 um» s 7 (4, mrnvwrtmicmmr*^? k» 3 ©MariaiKjscTttiHWiPW 

8 2tf«»-r*«M l ©«:ai*ia*«D«**. 33] jj 8 7 14 , SB^fF 

fitc?£®i*<4tii2-e, £88*^ K*3tf**T* i: t «, 0l 7*WiSi«»Hi?7n-r 
^.yKgP3©x£fi-f5£l*)i:t4£tttfft, TfctoSttKefctt**!**** 0 ** 1 *"**'* 

{4R«©^^tC^^i^ttW^^^^^ lcttffiW ^ g,582;&$,Jffl,LT ®® i£0ql:tll7?l$];& 
9 -S>o 

itf^niT7i»iCEi«nft)tf'fX*^, IIt^X?, fti&5lr-fX*, I C * - F 
^<D&fflM!»tt*ffl^i> c: tA'ft So C ©SfrfclMSPBK 8 0 (4, £fflflBS«tt*B 
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^ tya -? J r-VZ®MlcLXmWTZo **, *»tt«R OM 8 5«©B*#»k« 
**nfe»a^o^5AK»^^-CIWfP*8 7 rtflBSLi^C P U (Cent r a 1 
Processing Unit) O MIC *ff « ft • 

1 i-^«*8«is«B8 8T-yj y h»«poiiBicBJ«i-r«Btt^f->;**a 

«JK««SftT^*^C 8 3 tffr 5 . 

MM 8 7 fit Xf^SZMK, HHtlHIS 60MI««OM»;j|; 

3a«tt&ftTV>C tfggPS 3 K 3 9 C fc^S J 

f^i 3 8 7 l^*-hU.^5©«^3^^^ 

u »3 6o«*att««'B«*»)/h«<ftoT*»). cftk«2 5s2iii;2, 

KK»««*2««*ffl*ft. *»o»«»«*a«36o««astji 

g ^ 3Eic*«ttK2tfffiffl«ft. »TSOJt«»a*W*3 60**att«*««fl:t 
JlffiffiS 7tt Xf^S4K6K, SflE«3 7rtO»«**2*«HrS«aT, 1" * *> 

**2tf*fc«ftTV*«i:*, Xf-y^S7i:i3^t < EP WJ Id * ff *T f * . 

T* -PilD-78a, 8bStf9a. 9 b « « fiR f % SE » * - * * M « * T 7 U 
2 tc it ty o 

*^«««8 7tt, Xr-v^S 1 2fc*o>T. -y K«3*. 

tcnnass i fcqtmMfia?8 2 k*wiPUTmeoaiii«Boaj**tTV^ xr-y 7 1 3 
icjit? *jsna58 7 it, y hmfop <omm?5fot®m$iiifo*iiE&*fo£ 
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b»»8 i fcttawipws 2 k*n»icwipr*. c tacts, 1 «, 

®-»0fB**«itt7 2 a, 7 2 b lc «t 5 (4 , mrS J , KWU821U 

^fg2^ffLotte>n5o 

J: i 0/X;H 4 a fr&Rfcffltf * * * * mF? ^ 

KB, .t t)*< ©«**^IS*n*«tT-«0»»**t*7 2 a, 7 2 b <D 

» W*.tfH2 0RtfH2 1 **BJBTw1-*flfc^* FflS 3 ? « 

Jfckfctt? 2 a. 72b«H, £^ fc * ^ T ttil K ffi ■ "T * 2 a tfg 

tUT'15. 
[ q Y 28] 

n«ic. MflffiS 7(4, -n-v F«3#aBti«tU*«)*M(E. Rtf^f F»3© 
/ X;W 4 a J:t)RttiJ^n?.ffi?g i <D»ttiimm* WW? % o C n K «t *3 , HW 3 tt, 

g# F tf yijyhEH«PO±iK«LT»IIC4S*5E^ & ?S i * £ ft *8 # D 

*K 1 IjWSB 8 7tt, 1 3K*^T, ^ » F « 3 tt» * M b T «* © SIM 

KB<oaiH««*7bfc6, ^7FgP3dl^i?ttXf7yi 4 Kitty. 

«K 1 MM 8 7tt, Xf7^S 1 4fc*l^T\ IflSfflaSBS 8 t fcfllMf- * 

tf4 tyy y h»«P ©iffifcWLTBlM 5 tifcfr if 3 *«*fliU EP Eij r - tfi£ X EH 

dintv^^ii^^s 1 5 tit*, mm*-* vzxzimttatm***?? 

*fc 1 W»»8 7 It, Xf^S 1 Sfcfc^T, M K»3IC*oTfllW««*«nfc»rS 
Rta^ttft(ftH*-e, -WO«ain-v8 a. 8bM9a, 9 b * «t # T § W M * " * 
L , 7f 7/S 1 6 C 3! tl o 
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x&®®wi*im*^v f»3#, b*^* h7*ii«t«iit-**M?«*^T 
necs i fcqtawspaus 2 fctBWKiwipr*. ^nat), si & >± tu s « 1 ?y > 

e>&3|H|Sg/*£-y£ePBiJ-r?>o 

flj»«8 7 14, assigns, M k» 3 & 
tf^-v H»3©yx;i/7 4 a«fc9Rta*ftss»i©»tamig«»*iw , r*. cntcto, 

^, h»3 tt, llTCit^^ j|l«ftB*«BtlTj61l»*'6>'^7 4a 
<J;0?S}Si*tttH-r5i:tlc, £ * ? % * ft * « * lc * * i # K t Z 

st*#rtii»Gi:'NyK»3tiiisoaiT*i«*ftfc*' i: »st***i»Ht« 

£$2-t*ft WfiHtf 1 vhE«»*PO±iiiKi*^T*il*Kft4J:3K» «» 

£*! MM 8 7t4. Xr-^Sl 7»C*^T, ^ K» 3 U T*Offil« 

HOai*J3V»7Lfc6, ^yH«53©36**ff±«*"C^f-y^l 8 Kitty, 

*fc 1 ll«8 7 14, Xf-y^S 1 8£fc^T, 'WffiMSigfiS 8 ff£ fig L ft EPBU r - * 

|?nT^4^tt^^S 1 1 K«*Xr^S 1 1 W»©»a*ff^ EP B'J r* — 
* tf£T91»J* ftft*I£l47.T 7 7 S 1 9 El/uTfllHBtt*»7t 5. 
£ 0 1 3 6 1 

C ©£ 3 tc LT, 8 a , 8bRtf9a, 9 b K «fc o T «SB * ft * 7 y > F S « 

y K»3*«*«*ft*ufci:«Kaiiib, ccoift^^isossftsct-eepg'jT-^cis 

Ufc@»/<f-y«#aiM«ft*!:i:K**. Ht, EPB'Jtf** 7 b ft 7 >J > F Stt P tt 
, SftBP4 acfcOSftH^ftSo 

C Si 5 KEtfiKSftftffitttttB&B 1 T*f4, BietStiH, 's-y F8&3 ffx&tttffi 
B *ftlSfc U T ft* b ft 6^**7 4 a.fc'JiKSifcRttH'r**:*^ £ « £ fa B £ (4 

^ 0 j 3 8] 

cn K 4; 9 . IKDifcftttffigBlT'te, HI 6 £ ^ ? 4 3 »C , 01 *. tf II Jl 1 1 1 * ^ b 
TT»K»*«ftft'<*->E«WOiaOK* 0 > MB^S«P«0±®Kag|5 1 1 2 

ititfttt?, «ni*yyyh»*po±iBKWbT«Siiex»bTfl«i i 2© 

Ml 1 2aifi«K:«>}IIWi*»«fc»*'e**° 
[0 1 3 9] 

tcEPBil^ftft^^-^E^^tSrlS-ri.t^oft^S^^KiT'ti.0 

[0 1 4 0] 

fcfc, C©«#RtttigH 1 T*f4, 01 7CSt43K, >y F SB 3 ft 8S % j£ SE T * t 
&&©b# fcnttic. j£*afofc a S W 7? r^J ^ i *RttB<**3 c t T*, f£nli*7 
y^FSSPOiiiUcWbTiSSSCXIiS-a-Stfc^^^fcftSo 
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AB i: ft »> , yyyhBBPO/hSftfttffiaxhfctBBtt*. 

cntlo! coSfcRtmaii n?«, ft*®* ? ft7'J > h»«o±iicBi»i«nfc/< 

B^ft< aiWC«*l9IB*JB«-e*^ flO01»J»Cttffl-r*Wtt*&« 2 ©B*'J>ft < T * 
;£ «) * £ £ tA'T'tS. 

* 0 mi** H**ODNAf7/fflttfflgf(^i 2 0 0 2 - 3 4 5 6 0 f 

S6K 4 «±©0>JT*li, -»©«»«ttft7 2 a. 7 2 b IC <t ^tf ill 2 ^llDH Ui 

[0146] 
[0148] 

'|0±Bl*i!l:ffl#9tf»*«tttlll'4« l 6-@»» t5Ktnli ** ,SI9 "' K9 * 4 * 
[0149] 

[HB©ffl*ftKrc]. 



(23) 



JP 2004-311725 A 2004. 11.4 



[^2]ll&ttttliJ£BK<ifr£^ , yFSfl£*t-Bfiffi0T<&*o 

[05] n ^ y k gp © a » gp * * * ¥ as 0 * * * • 

[0 6] HftSA'-by^^? Hf-yy©KI«*zntKiBH"tf*5. 

[0 7] Hl^y F«©8«»K*tt ^fc******® 0 *** 0 

[0 8] 131 M F»©*«»K*tt*#««0#« , M''^***^' ri,,fifiiB " e **' 

[09] W *s >y F gP © ^ -y F^y^^^^Krffi^ 1 ?* 50 

[0 1 0 ] m*\y YttO^v Ff? y**f»»»*H"e**. 

[0 1 1 ] 11 ^ -v F gP <0 ^ y 'yy4St¥a0t'$5. 

[012] jRja»ft»IIBO*fcttfflft*i: 5 * W" (A) { *^ >y 

F»©***ftlC*»***«ffl>!t(Bft***l,, IBJ0 (B) li^JyMWIS^K 

[01 3] H»{*i»tHi«B©MBHK*KW'r*7« 3 '>'*BT**. 
[0 1 4] ra«{*qta«fiKB*>*ttaW»«*RW'i"**aB-efc*. 
[0 1 5] 7*<fc ottaufc»»©JllBjai*«S«fc** s l I BB"l?**. 

[0 1 6] IBJ'Ny F»tftt«*£» Lfcff &ffii§ (61 fcttKEWSftC RttH T * tt 

f§ £ $ W 1" flU ® 0 "C* & 5 o 

[0 1 7] p-x-vFg|5AMISS^^St^*^fS?S ; S:^S^^^« ffl SS* t ^ [S]lc,y:ttl " r ^ :y; 

fg % «t s£ w t * -r w ® 0 t? * s o 

[0 1 8] |ig»{*tttt«B00J»#£*KW-r*7n-* + - FT?**. 

[01 9] nmw^.^^w<D^w\m\f^mmt^y°-^^-yxh^o 



°[0 2 1 1 H'NvF^^Hf^EtJ^T, »4Ufc«»KJ: 
[02 2]^*O^-yFgP^**U^^&^^ ; &^ , Jyha«©±ffi^WUTBSSil^tt 

mr*tt**«xs:«K*T«iffiBT?fc!K iaj0 (a) BaBc^Tii*4HioT^* 
izmomwi ^ ,„ _ _ ~ 

1 SJtfttttBUB. 2 3 ^»F», 4 SB*«*> 4 a 8ftBP, 5 m 
mjj-YVvi/ 6 ^SEU-^, 7 mWi^tlh, 8a. 8b. 9a. 9b ffi&o- 
5 11 12 eiSUKSgfl, 1 3 BBttte*, 3 1 *<*gp, 3 

2 ' £S§gP 4 2 *\ «y F -V 7\ 7 1 II S§ » tt , 7 2a. 72b 58tt»ffi{*, 7 3 
7 ^ A ; 74 /X,l^-K 7 4 a/X/K 7 5 »^ 7 6 ftttttBB, 82 
ttWSJ»», 8 7 HiiJM, 9 1a. 9 1b «B, 9 2 a. 9 2 b. 9 2 c X ^ -y 

T-ytrm?. 9 3 a. 9 3 b. 93 c ISSiS, 9 4 nJ«fiSlf&» 10 1. 10 2. 1 
03. 104. 105. 106. 107 * $ £ 



(24) 



JP 2004-311725 A 2004.11.4 





(26) 



JP 2004-311725 A 2004.11.4 



1 2] 



1 3 ] 





si 



Hi 



(VI N 



7 ? £ nU; 



§ 



a 

s 



2 















A* 


< 


V 








<v& 


< 






V* 





[014] [016] 




H. 



-^107 
C ) 5 0am 



(27) 



JP 2004-311725 A 2004. 11. 



[018] 



si- 



Iyes . I — l_ 

_ r — , i 



S2- j UMl/^g 
S 4 " 



S5- j | 



[019] 



1 gttcbiga | ~si i 
I ttttoaw i ~si2 

I tttt<PflW»7>*S i a 



< 



7 



SI 4 



S18 



X 



I aixasw r ~si6 

I gB<P9)MttT~"h s 1 7 



1 9 



[020] 



42 



71 71a 72e72b JL 76 



41a 73 75 I \ K 74 
J 74a 



2 1 ] 



42 



71 7ta 72a72b JL 




41a 73 75) ) j^74a 74 

JKfN 




IB) 



204a 203 204e 202 



200 



201 



204 

\ 204b f 204b 

V S-L-^ 202ft 



(28) 



JP 2004-311725 A 2004.11.4 



F£-A(##) 4D075 AC06 AC09 AC84 AC88 AC93 CA22 DA06 DB14 DC19 DC21 

EA10 EC10 

4F041 AA05 AB01 BA10 BA13 BA36 

4F042 AA06 BA08 CB03 DF01 ED03 

5E343 AA02 AA11 BB21 BB72 DD16 DD17 DD18 FF05 GG06 GC08 



